


Minnesota Environmental Quality Board

The Environmental Quality Board (EQB) brings together leaders ofstate agencies, five

citizens, and a representative of the Governor. The Board reviews interagency issues that affect
Mi nnes ot a0 sadéasegolicynakersnand ¢reates longange plans. Strategic

planning and coordination activities angportart EQB functions. Minnesota Statutdgect the

EQB to:

Study environmental issues of interdepartmental concern

Coordinate programs that are interdepartmental in nature and affect the environment
Ensure compliance with state environmental policy

Overseetie environmental review program

Develop the state water plan and coordinate state water activities

Convene environmental congresses

Develop energy and environment reports

Advise the Governor and the Legislature

=4 =4 -4 -8 _9_9_°2_2

Acknowledgements

Tools to Assist Local Gemmentsn Planning for and Regulating Silica Sand Projewstss
prepared with assistance from several state agencies, including:

Department of Natural Resources
Pollution Control Agency
Department of Health
Department of Transportation
Department of Agculture
Environmental Quality Board

Environmental Quality Board
520 Lafayette Road North
Saint Paul, MN 55158194
651-757-2873
www.egb.state.mn.us

This report is available online aivw.egb.state.mn.uand is availablen aternative formats upon request.



http://www.eqb.state.mn.us/
http://www.eqb.state.mn.us/

I.
A.

A.

Table ofContents

EXECUTIVE SUMMARY ittt eees ittt e e e e e e aaaaaaeeas 1
INTRODUCTION ooiiiiiiiiiiee oo emmee et ae e et eeeeeeeeaeeennnsnnees 2
BACKGROUND ...ttt ceesii bbbt e e e e e e s eeee e et et e e e e e e e e e e e e s e e s s s sammneeeeeeeas 2
Additional Resources for Local GOVErnmentS...........ooovvviiiiiimmmeeieeeeeeeeiiiiiiieee s smeeees 3
Silica Sand Technical ASSISTANCe TEAML............ooiiiiiiiiieeee e eneneeeeeeee 4
Ordinance and Permit LIDFary........cooouiiiiiiiiiieeen e eeeesss e e e e e e 5
1 L= 0 = 1T o PRSPPI 5
Local Planning and Zoning Training, Infortren for Local Governments..................! 6
ENVIrONMENTAl REVIEW.......uiiiiiiiiiiiiii et eeee e enennnees 7
LegiSIAtiVE DIFECHIVES. ...ttt ieeeii bbbttt e e e e e e e eree e ettt e e e e e e e e e e e e e e e s s e nmmneeeeas 9
DIFFERENT GEOGRAPHIC AREAS OF THE STATE .....ooooiiiiiiiiviieeens 14
(C7=To)] (00 |V PRSP PPPPRPPPROPRPN 14
Hydrology and HYdrogeoIOgY. . .......uuuueeiiiiiiiiiiiieeeieieeieee e 15
Mining Sites and TECNNIQUES...........ooiiiiiiiiieeee e 18
7= 5] (0o (D =S 18
210 0 [NV =T 6] |/ PPPRPPPPR 19
Historic Properties and Cultural RESOLECE. ........coooviiiiiiiieeee e 19
Distinctions Based on GeographiC REgIONS............oovvviiiiiicciieieeeeicee e 20
TOOLS TO ASSIST LOCAL GOVERNMENTS .....ccooiiieiieeeeee e 22
N 18 A L 2SS UO 22
A.1. Air Monitoring and Data ReqUIremMeNtS........ccccoeeeieeeeiiiieeeicie e eeeeeeeeeeeeeeee 22
a. Description of Silica Sand Project CONCEINS............ccocvvviiimmmrniiiieiieeeeee 22
b. Narrative Description, Background Information, Potentialdetp..................... 22
Air pollution assessmMent MEthOAS..........uueiiiiiiiiiii e 24
Planning an air monitoring StUAY.............uuuiiiiiii e 24
Cost of establishingn air monitoring Site...........cccuuviiiiiiiiieee e 25
SItE INFrASITUCTUIE. ...t e e e e e e e ennee e as 26
Total suspended PartiCles (TSP)......cu e 27
Inhalable particulate (PM)........cooouuiiiiiiii e 28
FINE PArtICIES (PMI5) ..eeiiiiieiiiieee ettt eeea et e e e e e e e e e e e e 30
Crystalling SIlICaL.........oi i e aeeee e 31
Do TS I =3 = U 1 S 32
c. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuvneee. 34

Updated 1/5/2017 [



A.2. Dust Control & Containment Of SANG.........ccooeieiee e 36

a. Description of Silica Sand Project CONCEINS...........cooeiivvvivimmmnniiiiivirvieeee 36
b. Recommendations, Standards, Criteria, Considerations................ccoceeee... 37
Mine Haul Roads within a Silica Sand Facility...............coiiiiiiieeciiiiiiiieeee e 37
o (0Tt E 1S o USSR 37
TrANSPOITALIONL. ...eeeeiiiieiee et eeenee e e e e 39
=T 0a] oo = Ua RS (o] =T [ =3P 41
A.3. Noise Monitoring and TeSHNG ........coeeeeiiiiiiiiiiee e e 42
a. Narrative Description and Background Information...............cccooevvveeeeeen 42
Compliance with Noise Standards............ccccuuuriiiimmmniii e 43
b. Recommendations, &tdards, Criteria, Considerations...............ccceevvveeeenennn. 44
B. WATER QUANTITY, WATER QUALITY ittt 45
B.1. Water QUANTIEY......ooiiiieeiii i emee e ee e e e e e s eneenenneee 45
a. Description of Silica Sand Project CONCEINS...........ccoccuvviiimmmrnieiiiieivieeee 45
b. Narrative Description and Background Information..................ccccccceee... 45
c. List of Silica Sand Project Potential Impacts...............cccccuvvimmmnniiniiiiiiiiieee 48
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuveee. 48
B.2. Water QUAIITY.......cciiiiiiiiiit it ieee e e e e e e 50
B.2.aWell SEAIING.......eutitiiiiiiei et ee e e e e e e —————————————— 50
a. Description of Silica Sand FBEt CONCEINS.........eviiiiiiieeeeeerceeeiccee e, 50
b. Narrative Description and Background Information................cccccccveeneiiiinns 50
c. List of Silica Sand Project Potential CONCeINS.........ccceeeeeeiiiiieeeiiiiee e 51
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuvneee. 51
B.2.b.Monitoring and Mitigation Plans..............cccooiiiiiiiiee e 52
i.  Groundwater quality monitoring and mitigation plan requirements with annual
ES] U] o] 0 01117 | PRSP PPPPPPPPPRPRRPRR 52
a. Description of Silica Sand Project CONCEINS............coocueviiimmmrniiiiiieiieeeee 52
b. NarrativeDescription and Background Information.................ccevvvieeeeeennn. 53
c. List of Silica Sand Project Potential Impacts...............ccccuvvimmmnniniiiiiiiiieee 55
d. Groundwater Monitoring and Mitigation Plan Recommendations, Standards,
01| (=1 (= T O 0] 417 [0 (=] =1 1[0 £ 56
ii.  Surface Water Quality Moroting and Mitigation Plan Requirements with Annual
YU ] o] 1017 1 61
a. Description of Silica Sand Project CONCELNS........cccoveeeieeeiiieeeiiiiieeee e 61
b. Narrative Description and Background Information................cccccciveeneiiiinns 62
c. List of Silica Sand Project Potential Impacts..............ccoovviviiccciiiei e, 63
d. Recommendations, Standards, Criteria, Considerations..............cccccceeeeuvnnee. 63
B.2.c.Stormwater ManagemEeNL. .........uuuiiiiiiiiiiiee e e eeeiis e e e eeee e e e e eana e 69
I. Stormwater Management Plan Elements..........ccoooiiiceeiiiiiiieeeeed 69
a. Description of Silica Sand Project CONCEINS........covvieeeeeeeiiieerrciieeee e e e eeeeeen 69

Updated 1/5/2017 ii



b. Narrative Description and Background Information..............ccccccccccccevveeeenn. 70
c. List of Silica Sand Project Potential IMpPacts..........cccccoeeeeeiiieeciiiiiiie e, 71
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevvnnee. 71
ii.  Rate and Volume Contral........cccccceeveiiiiiiiiccc e d 2
a. Description of Silica Sand Project CONCEINS............ccccvvviiimmmrniiiiiiiieeee 72
b. Narrative Description and Background Information...............ccccccccveeevvveennnn 73
c. List of Silica Sand Project Potential Impacts................ccccuvimmmnniiiciiiiiiiiee 73
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuvneee. 73
M. PONG DESION ...ttt e eee e eeeee e e e et e et e e e e e e e e e smmreeeeeeeas 73
a. Description of Silica Sand ProjeChNCEINS............cviiiiiieee e ceeeicieie e e e eeee 73
b. Narrative Description and Background Information.............ccccccvvvieeeeeeeen 74
c. List of Silica Sand Project Potential IMpPactS..........ccccoeeeeeiiieeeiiiiiiieee e 74
d. Recommendations, Standards, Criteria, Considerations.............cccccceeeeunnnee. 74
B.2.d.Containment Requirements for Chemicals Used in Processing...................... 75
a. Description of Silica Sand Project CONCELNS........cccceveeeeieeiiieeciiiiieeee e, 75
b. Narrative Description and Background Information..................ccccccceeeeeee.. 76
c. List of Silica Sand Projed®otential IMpPactS.........ccceeevvieeiiiiiiieeeiciiiieee e, 76
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuvnnee. 76
B.2.e.Containment Requirements for Silica Sand in Temporary Storage to Protect Water
(@ U =111/ PP UPP PP PPPPPPPPRPRPPPPRY &
a. Description of Silica SanBroject CONCEINS............coooiiiiiiviiimmmrs i 7
b. Narrative Description and Background Information................ccccccvemevveeennnn 77
c. List of Silica Sand Project Potential Impacts...............ccccuvvimmmnnniiiiiiiiiieee 7
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevveee. 77
C. TRANSPORTATION: ROAD AND BRIDGE IMPACTS ..o 80
C.1. Weight Limits: Truck Loadings and Legal Compliance..............ccccvvvveeeeeeeenn 81
a. Description of Silica Sand Project CONCEINS............coocueviiimmmrniiiiiieiieeeee 81
b. Narrative Description and Background Information................c...ovveeeeeennn. 81
c. List of Silica Sand Project Potential Impacts...............ccccuvvimmmnniniiiiiiiieeee 81
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevveee. 81
C.2 Designated TruCK ROULES..........ovuiiiiiiiii i eresre e e e e e e e e e e 82
a. Description of Silica Sand Project CONCEINS............ccocuvviiimmmrsiiiiiiiieeeee 82
b. Narrative Description and Background Information................c.covvveeeeeennne. 82
c. List of Silica Sand Project Potential ImMpacts...............ccccuvvimmmnniniiiiiiiiieee 84
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevveee. 84
C.3. Compensation for Identified Road Wear on Designated Raute...................... 85
a. Description of Silica Sand Project CONCEINS............ccccuvvivimemrniiiiiiiveeeeee 85
b. Narrative Description and Background Information...............ccccvvvciennnn. 85
c. List of Silica Sand Project Potential ImMpacts...............ccccuvvimmmnniiiiiiiiiiiiiee 86
d. Recommendations, Standards, Criteria, Considerations.............cccccceeeeennn. 86
C.4 Safety ISsueS and MitIALIONL........uuuuriiiiiiiiii et 87

Updated 1/5/2017 iii



a. Description of Sica Sand Project CONCEIMS.........uiiiiiiieiiieiiceeeicee e 87

b. Narrative Description and Background Information................cocccciveeneiiiinns 87

c. List of Silica Sand Project Potential IMPaCtS...........ccoeeeeeeeiiiceriiiiiiieeeeeeeeeee 88

d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevvneee. 88
C.5. Transportation Related CommMUNICALIONS..........ccooviiiiiiiiicee e 88
a. Description of Silica Sand Project CONCEINS............ccccuvvivimmmrniiiiiiieeeeee 88

b. Narrative Description and Background Information.............ccc..ovvvieeeeeennnn. 89

c. List of Silica Sand Project Potential Impacts...............cccccuvimmmnniiiciiiiiiiieeee 89

d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuvneee. 89
D. OPERATIONS .ottt rreer et e e e et e e e e e e e e e anmmesneeees ) 90
9 254 R 1o ] 11T PR RRSSSPP 91
a. Description of Silica Sand Project CONCEINS............ccccvvviiimmmrniriiiiiiveeeee 91
b. Narrative Description and Background Information................cc.covveeeeeennne. 91
c. Potential Impacts as it Relates to Lighting.............cooooiiiimmn e a3
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeeuveee. 94
D.2. HOUIs Of OPEIratiON..........uuuuuuiiiiii i i e ceeeeiiiciss s e e e e e e e e e reeeia s s e e e e e e e e e e e e e e eeeeeesannnas 97
a. Description of Silica Sand Project CONCEINS...........ccoccuvviiimmmrnieiiiieivieeee 97
b. Narrative Description and Background Information................c.covvieeeeeennne. 97
c. List of Silica Sand Project Potential Impacts...............cccccuvvimmmnninniiiiiiieeee 98
d. Recommendations, Standards, Criteria, Considerations.............ccccccceeevveee. 99
D.3. RECIAMALION. .. .uiiiiiiiiiiiiiiiee et e e 101
a. Brief Description of Silica Sand Project CONCEeINS..........cccoovveiiiiiccceeeeeeenn. 101
b. Narrative Description and Background Information..................ccvveeeeeeneee. 101
c. List of Silica Sand Project Potential Impacts...............cccccvvimmmnniiniciiiiinnee. 102
d. Recommendations, Standards, Criteria, Considerations.............c...cceeeenee 103
D.4. FINANCIAl ASSUIANCE.........eieeeieeiieiiiini e e e eeeeeeeeeean s e e e s ememeesnsnnnn s e e aaeeeeeeeeeenn 112
a. Description of Silica Sand Project CONCEINS...........ccoccuvviiimmmrsiiiiiiiieeee 112
b. Narrative Description and Background Information..................cvvveeeeeen. 112
c. List of silica Sand Projedotential Impacts..............ooooiiiiiiimemnsiiee 112
d. Recommendations, Standards, Criteria, Considerations.............c..c.ccceeenee. 113
D.5. Blasting and Blast Plan ReqUIrEMENLS.............ueeiiiiiiiiieeiiiiiiiieieeeeeee e 117
a. Brief Description of Silica Sand Project CONCerns............cccvvvvvvimeeeeeennnnns 117
b. Narrative Description and Background Information..................cccccveneeiinnns 118
Regulation and GUIJANCE..........coooeiiiiiiiiie e 118
IMPACES Of BIASHNG ... .ccciiiiiiiii e e nnnes 119

c. List of Silica Sand Project Potential Impacts..............ccccccvvimmmniiniiiiiiiinnee. 120
d. Recommendations, Standards, Criteria, Consideratians...............c...ueee.... 120
D.6. INSPECHIONS. ...ccieeiieeii et eee bbbttt e e e e e enet s e e e e e e e 126
a. Description of Silica Sand Project CONCEINS...........cccccevvvvimmmrsiiiiiiieeeee 126
b. Narrative Description and Background Information...............ccccccevveeeeeennnn. 126

Updated 1/5/2017 iV



c. List of Silica Sand Project Potential IMPacts............ccccceeiiiiiieeeiiiiiiiiiee e 126
d. Recommendations, Standards, Criteria, Considerations............ccc..veeeeennns 126
E. CONSIDERATIONS FOR SETBACKS AND BUFFERS...........ccooi i, 131
Background and INtrodUCHiQN............ccooiiiiiiiiiiiees e 131
Setbacks: HOW They WOIK.......ccoooo oo eeeeeee e 132
Setbacks: ConsiderationSAPPIICALION...........uviiiiiiiiiiiiiii e 135
Buffers: HOW TheyY WOIK...........uuuiieiiii i eerns e e e e e e e 139
Buffers: Considerations in AppliCation.............ooiiiiiiiemmn e 140
E.1. Residential Land USES..........uuuuiiiiiiiiiiieeeiiiiiiiieiie e 141
a. Description of Silica Sad Project CONCEINS............coooiiiiiiiiimmereiiieeeee 141
b. Narrative Description and Background Information...................ovvveeeeeennnn.. 141
c. List of Silica Sand Project Potential Impacts...............cccccvvimmmniiiiiiiiiiinnee. 145
d. Recommendations, Standards, Criteria, Considerations.............cc..cceeeeeees 145
E.2. Streets, Roads and HIGhWAYS............uuuuiiiiiiiicreeeeeiiiies s eremrne e 146
a. Description of Silica Sand Project CONCEINS............ccccuvviiimrmriieiiiiieeeee 146
b. Narrative Description and Background Information...................ccvveeeeeene 146
c. List of Silica Sand Project Potential Impacts...............cccccuvvimmmniiiiciiiiiinnee. 147
d. Recommendations, Standards, Criteria, Considerations.............cc..cceeeenns 148
E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands......... 148
a. Description of Silica Sand Project CONCEeINS...........ccoccvvviiimrmrsieiiiiieenee 148
b. Narrative Description and Background Information...................cvveeeeeenee. 148
Shoreland Management ProgramL..........cc.uuuvuuierimeeriiiiiiiiiineeeee e e e eeereseeeeeees 149
c. List of Silica Sand Project Potential Impacts...............cccccuvvimmmnniniiiiiiiinnee. 151
d. Recommendations, Standards, Criteria, Considerations.............c..c.ccceeenee. 152
E 4. BlUIS. .o rene e eaeaaaa 153
a. Description of Silica Sand Project CONCEINS...........cviiieiiiiiceeiiiiiecee e 153
b. Narrative Description and Background Information..................cccccoceeeiiiennns 153
c. List of Silica Sand Project Potential IMpacts............ccccoeeiiiiiceciiiiicieeeeeen. 156
d. Recommendations, Standards, Criteria, Considerations.................cceeeenee 156
E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules of the
Pollution Control Agency, or any Perennially Flowing Tributary ofesignated
Trout Stream O ClasS 2A WALEK..........uuuuuiiiii et e e e e e e e e eeennnan e es 158
a. Description of Silica Sand Project CONCEINS............cviiieiiiiiceeiiiiceee e 158
b. Narrative Description and Background Information................ccccccoveeeeenenns 158
DNR Designated Trout StreamS.........ccuuuiiieiiiiiiemreiie et e e emmr e 158
MPCA Class 2A waters; aquatic life and recreation..............cccceevvviveeeeeeeeeeenn. 160
Pale0Z0IC Plat@aLL.........ccoiiiiiiiiiiii e 160
d. Recommendations, Standards, Criteria, Consideratians..............cc...ueee.... 167
o T O (o= T (=0 11 LS =T o 1< USRS 168

Updated 1/5/2017 v



a. Description of Silica Sand Project CONCEINS..........uuuiiiiiiiiieeeiiiiiiae e 168
b. Narrative Description and Background Information..................vvveeeeeenene. 168
c. List of Silica Sand Project Potential Impacts...............cccccuvimmmninniiciiiinnnee 170
a. Narrative Description and Background Information..............cccceeiivieeevvnnnnns 170
c. List of Silica Sand Project Potential Impacts...............cccccvvimmmniiniiiiiinnnnee. 171
d. Recommendations, Standards, Criteria, Considerations.............cc..cceeeennne 171
E.7. Wellhead Protection Areas as Defined irct88 1031.005...........cccevviieeieeeerinnes 173
a. Description of Silica Sand Project CONCEINS............ccccuvviiimmmrieiiiiieeeee 173
b. Narrative Description and Background Information..............c..ccvvvveeeeennene.. 173
c. List of Silica Sand Project Potential IMPactS............ccevviiiiiiieemiiiiiiiiiieeeeeee, 174
d. Recommendations, Standards, Criteria, Consideratians..................coceee... 174
E.8. Critical Natural Habitat Acquired by the Commissioner of Natural Resources under
Section 84.944 of Minnesota StatUteS..........oooeviiiiiiiiccee e 175
a. Description of Silica Sand Project CONCEINS............coccuvvivimrmriieiiiiiieeee 175
b. Narrative Description and Background Information..................ccvvveeeeeenee. 176
c. List of Silica Sand Project Potential Impacts...............cccccuvvimmmniiiiiiiiiinnee. 179
d. Recommendations, Standards, Criteria, Considerations.............cc..cceeeenes 179
E.9. Natural Resource Easement Paid Wholly or in Part by Public Funds............ 181
a. Description of Silica Sand Project CONCEINS............ccccuvvviimmmniiiiiiieeee 181
b. Narrative Description and Background Information...................cvveeeeeenee. 181
CoNSEervation EASEMENLS. .......uuuuiiiiiiiiiiiiieeeieieeeeieeete e e e e e e e e e s s s e e e e e e e e e e s s e s s annnnes 182
SCENIC EASEMENIS......oiiiiiiiiiii et ereer s e e e e e e e e e e e e e eeeeaesannneees 183
TrailS EaSEMENTS....ccoi ittt tieeee s ennes bbb r e et e e e e e e s eenreee e 183
(@0] 1710 =T = 11 0] 0 =S 184
When considering fEatUres...........oooiiiiiiiiiieeee e 185
How to find out where natural resource easements are located..................... 185
c. List of Silica Sand Project Potential IMpacts............ccccoeeviiiiceeiiviiiiieeeeenn. 186
d. Recommendations, Standards, Criteria, Considerations..............ccc..cueeee.... 186
[ O I e o ToTo | ] F= 11 =T 188
a. Description of Silica Sand Project CONCEINS............cviiieiiiicceeiiiieeee e 188
b. Narrative Description and Background Information.................ccccccoeeeeiiinnns 188
c. List of Silica Sand Project Potential CONCeINS............cceeeviiiiieeeiiieeeeeeeeeee 191
d. Recommendations, Standards, Criteria, Considerations...............cc..oeeee.... 192
E.11. CURUIAl RESOUITES .....cciiiiiie et e e eneas 193
a. Description of Silica Sand Project CONCEINS............coccuevvvimmmrsiiiiiiiieeee 193
b. Narrative Description and Background Information...............ccccccevveeeeeene. 193
CRAPLEr 138, . i et ————————————— 194
Chapter 307.08.: Private CemeterieS.ACL...........ouuvuuuruummmreeeeeeeiiieiienee e eeen 195
EffECIVE PraCliCeS . ..o eeree e 195
c. List of Silica Sand Project Potential ImMpacts...............ccccuvvimmmniiiiiiiiiiinnee. 197
d. Recommendations, Standards, Criteria, Consideratians.............ccc...ueee.... 197

Updated 1/5/2017 Vi



Updated 1/5/2017 Vii



. EXECUTIVE SUMMARY

Silica sand has been mined in the Upper Midwest for over a century. Uses for this resource
include a variety of products and applications like glas&ing, abrasives, bedding for

livestock, golf course sand traps, and fracds Over the past decade, a sharp increase in demand
for silica sand corresponded with a rapid expansion of shale oil and gas development. An
extraction method called hydraulic fracturing is used to access oil and gas from shale and
limestone bedrock whiccan require approximately 10,000 tons of frac sand per well.

This document is an upadb theTools to Assist Local Governments in Planning for and
Regulating Silica Sand Projedisat was originally adopted and approved on March 19, 2014.
This documehwas updated in December 2016 to continue to provide the maostdate
information about silica sand in Minnesota.

Therearecurrently three (3) active sités Minnesotgproducing industrial silica sarahd one
temporarily idled site, and one (1) aieve sitethat is undergoing reclamation. There are also
numerous mines thaupplysilica sand for agricultat or construction uses thesanoperaée
intermittently.

A. Current Trends

Demand for silica sand mined in Minnesota and Wisconsin has beentgalgegnificant

fluctuations over the past five years. According to the U.S. Geological Survey (USGS), 110
million tons of sand and gravel was used in the U.S. in 2014, a 240 percent increase from 2010.
The USGS notes the sharp increas@dustrialsard and gravel use is likely because silica sand

is a key ingredient in the hydraulic fracturing process for oil extraction. The tiny sand grains are
pumped into horizontal wells and help keep cracks in shale rock formations open so oil can flow
out and be pmped out of the wells. The U.S. Energy Information Administration (EIA)

estimates that hydraulic fracturing was used in approximately 51 percent of domestic U.S. oll
production in 2015 compared to less than 2 percent in 2000.

As oll prices dropped in ég 2015, demad for silica sand for use imydraulic fracturing

declined as fewer U.Svells were drilled and oil production slowed. According to the EIA,
weekly U.S. crude oil production declined over 10 percent in the fall of 2016 compared to its
peak n mid-2015. The USGS estimates a 14 percent drop in U.S. sand and grawetnasle

from 2014 to 2015. This resultedansurpluf silica sand and a stabilization of silica sand
prices. Consequently, silica sand mining production declined in latea2@l&arly 2016.

The USGS indicates that demand for silica sand could potentially rise again in the coming years
due to practices at hydraulic fracturing wells. Many fracturing wells are now extending the
length of horizontal drilling which can produce ramil at mature wells, requiring more sand per
well. As a result, demand for U.S.ied sand could stabilize in 2017
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Despite nationwide sand and oil production trends, another recent trend could affect production

at silica sand mines in Minnesota. Roasly, fracturing wells preferred white sand from

Minnesota and Wisconsin because it was believed this stronger sand performed better in the
hydraulic fracturing process than sand from other regions. Oil producers are finding that less
expensive brown sarfound primarily in the southwestern U.S. performs just as well as white

sand with current fracturing practices. This could result in fracturing wells, particularly in Texas

and Rock Mountain basins, procuring less sand tferMidwest The effect of tis trend on

Mi nnesotads sand production wil/ be easier to

In November 2016, Winona County became the first coinbjinnesotato pass a fulbanon

industrial sand mining The or di nan c einesltopetatoss, whidhlineledesshe r i a |
excavation, extraction, mining and processing of industrial minerals are prohibited in Winona
County. This prohibition does not apply to any use legally established prior to the adoption of
this Section 9.10.b.O0

Thea di nance | anguage is available at EQBOG6s sil
https://www.egb.state.mn.us/ordinances

II. INTRODUCTION

A. BACKGROUND

In May 2013, the Minnesota Legislature adopted Laws 2013ptdral 14, now codified in
Minnesota Statutes chapter 116C. Minnesota Statute 116C.99, subdivision 2 requires the
Environmental Quality Board (EQB) to develop model standards and criteria that may be used
by local units of government in developing localioances regarding the mining, processing,
and transporting of silica sand. THisols to Assist Local Governmeuiscument fulfills this
legislative requirementn January 201,his document was updated with the latest information
on the silica sand @ustry in Minnesota.

This document is organized by topic: air, water, transportation, operations, and setbacks. Each
topic section or subsection discusses potential impacts from silica sand activities. Considerations
for addressing potential impacts aiscussed and then suggestions are provided on how to
address the impacts.

This document is essentially a box of tools available for consideration by local governmental
units (LGUs). In some situations, several tools may be chosen and used in comjwitbtio

other tools in order to address a particular concern. The toolbox also includes instructions on
how to use the tools themselves. As with any box of tools, the user should decide what is to be
built before selecting a tooNot all tools are approjate for a given situation and, like atool,

each one should hesed properly.The EQB acknowledges these are not the only tools available
to local governments.
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The statute highlights two regions of the statee Minnesota River Valley and southeaste
Minnesota. These two regioase the areas most likely to experience the greatest effects of

silica sand operations because they are where most of the sandldgstszer, the toolbox can

be applied to other areas of the state. L&YW could comparés own circumstances to the

geology, hydrology, and other characteristics discussed in this document and use the appropriate
tools.

Authority to plan for and regulate land use activities rests primarily with local government.
Enabling statutes grant tlaeithority for planning and zoning for counties, cities, and townships:
Minnesota Statutes 394, 462, and 366, respectividig EQB supports good local planning that
articulates the future vision of a community. This should be supported with the adufptio
sound local ordinances as the means to implement the planning. This document provides
information intended to be useful to LGUs when discussing issues related to silica sand and
considering how to address those issues. The information, recommesagdstimdards, critiex;

and considerations included in this document aresulostitutes for local government planning.
Nor are they a comprehensive list of options available to local governments.

Similarly, the contents of this documestiould nobe mnsidered a substitute for legal advice.

This document does not represent legal advice or legal opinions. The EQB strongly encourages
each individual local unit of government to seek the advice of legal counsel in connection with
the use of this documeand its contents arfiefore making any decisions to adopt or amend its
official controls

Local units of governments are not required to adopt any elements of this document and Minn.
Stat. 116C.99 does not authorize the EQB or any other state agemppogeior enforce

anything on local governments. The EQB and its member agencies are not enforcing or
attempting to enforce the suggestions in this document as if they are duly adopted state rules.

The EQB was directed to consult with local units of gowent in the development of this
document. Since August 2013, the EQB has hosted public meetings in Red Wing, Winona,
Mankato, St. Charles, St. Paul, and Wabasha. Surveys were sent to local units of government,
and two public comment periods were opeteesolicit input. This document incorporates input
received from various sources as well as technical information froMitimeesota Department

of Natural Resources, Minnesota Pollution Control Agency, Minnesota Department of
Transportation, Minnesota Dayggment of Health, Minnesota Department of Agriculture, and the
EnvironmentalQuality Board. The EQB extends it thanks to all contributing state agencies as
well as agencies, organizations, industry representatives, and members of the public who
commentean the document and otherwise participated in the process of its preparation.

ADDITIONAL RESOURCES FORL OCAL GOVERNMENTS

The toolscontained in this document are those that were prescribed by the Legislature, which
both mandat& and funded the creah of this report These are not the only tools available to
local governments and the EQB acknowledges tB@me LGUs have already enacted
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regulations that go above ahdyond the scope of this repartd others may seek to do so as

well. The following discusses additional resources that local governmenécass to support
their planning, zoning, and regulatory efforts related to silica sand mining and procdgseng

EQB supports and recommends the use of these resources when an LGU findpitapp

Silica Sand Technical Assistance Team

This ATool sd0 document is one of several resou
requiring the model standards and criteria work also ordered the creasiiliof sand

technical assistanceam The EQB adopted a resolution in October 2013 that formally created

the Technical Assistance Team. The Team is availalpmtodeassistancevhen an LGU

requests it omssues arising from silica sand mining and processing operations.

The TechnicalAssistance Tearmdraws upon the staff resources and expertise of state agencies
including the Minnesota Department of Natural Resources, Minnesota Pollution Control Agency,
Minnesota Department of Health, the Board of Water and Soil Resources, and thenBepaf
Transportation. In addition, the Team may also include representatives from the University of
Minnesota, Minnesota State Colleges and Universities, and federal agenciexp@itiseand
individual staff who participate on theém in respons® requests from LGUmay vary

depending on tissues raised by the requests

Based on several fact@rghe statutory language, the variables anticipated in requests, and the
operating procedures for the EQB required by Minn. Rules@4b&re are two separate
processes for how the Technical Assistance Team will respond to requests for assistance.

Request Related to a Specific Proje€ne process would be followed if the request is for a
recommendation on issues arising from activitedated to a specific project that requires the
LGU to take an action to approve or deny the project. For example, an LGU may receive an
application for a mining conditional use permit and ask the Technical Assistance Team for
advice about some aspecttioé project. In this situation, the Technical Assistance Team is
required to conduct a meeting that is open to the public and then prepare findings and a
recommendation. These findings and recommendations then must be submitted to the
Environmental Quaty Board for a vote by the Board to adopt them. As with any Board action,
the resultwill be available on the EQB website for reference.

Requests related to a specific project shatddt with contacting the EQB to discule topic
for which assistareis requested and the background information on the project that will be
needed by the TeanA schedule will be determined based on the information.

Request for General Assistance, Not Related to a Specific Prbjecal governments are

welcome to askjuestions that are not related to specific silica sand projects. For example, an

LGU may be considering amending requirements listed in its zoning ordinance and request
information about the technical aspects of monitoring. This type of request doequit a

meeting of the Team. The request will be forwarded to the state agency staff with the

appropriate technical expertise. The response could be a letter, a series of conversations, or other
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means of conveying information that will assist the LG46wever,t i s t he Boar doés
whether or not sucheneral assistance advicaimatter to be decided by the Boafgeneral

assistance advice from the Technical Assistance Team will be available on the EQB website for
reference.

General assistee requests can be submitted viaail, phone call, or hard copyhe nature of
the inquiry will determine the most appropriate means of providing assistance.

Local governments cacontactthe EQBregarding thé echnical Assistance Team viar&il to
silicasand.EQB@state.mn.asto the EQB offices atEnvironmental Quality Board, 520
Lafayette Road North, St. Paul, MN 5518594 Phoneinquiries: (651)7572364

The section of the statute requagithe creation of the Technical Assistance Team can be found
below.

Ordinance and Permit Library

Another part of the statute amendment requires the EQB to create and maintain a library of
ordinances and permits that have been approved by local geu@mfar the regulation of silica
sand projects. Available online, the library includes ordinances and permits of numerous
counties, municipalities, and townships.

The regulation of mining activities typically
ordinance rather than with a separate ordinance. Because of this, the library includes a variety of
documents. Most are compilations of elements from zoning ordinances that pertain or might

pertain to regulating silica sand activities. For each of tllesesntire zoning ordinance was

examined and only pertinent elements were extracted. This includes elements such as

definitions, zoning districts that allow mining or other activities such as processing or outdoor
storage of sand, as well as requiremémtEonditional use permits and for mine reclamation.

The library also includes moratoria on silica sand activities that were established with interim
ordinances as well as a number of permits approved for specific projects.

The library is an ongoing pject that will be updated over time. It can be accessed at:
https://www.egb.state.mn.us/ordinances

The section of the statute requiring the doeabf the ordinance and permit library can be found
below.
Rulemaking

A separate section of the legislation that required these projects also ordered three state agencies
to adopt or amend rules relating to silica sand activities.

January 2017 page5


mailto:silicasand.EQB@state.mn.us

ThePollution Contrd Agencyis toadopt rules pertaining the control of particulate emissions
from silica sand projectsThe Department of Natural Resources iadopt rules pertaining to
thereclamation of silica sand mines

TheEQB is toamendtherules for enviromentalreview, taking into account the increased

activity in the state and concerns over siee of specific operation¥he environmental review

rules are Minnesota Rules 4410. As part of this|dgislation states that the EQB must

consider whethdhe requirements of Minnesota Statutes, section 116C.991, should remain part
of theenvironmental review requirements for silica sand and whether the requirementsbghould
different for different geographic areas of the stdteat section of statute, wdti was part of the
amendments made by the same legislation, establishes what are, in effect, temporary thresholds
for mandatory environmental assessment worksheets. That is, any project that exceeds the
thresholds requires the preparation of an envirotah@ssessment worksheet.

These three state agencies began the rulemaking process as required by Minn. Statutes 14. To
gather stakeholder input, the agencies assembled an advisory committee representing local
governments, the mining industry, and citigefmhis committeene regularlyfrom 2014to

2015 The Silica Sand Rule Advisory Panel offered invaluable advice from citizens, local
governments and industrgpresentativesThe agencieare currentlydrafting rules and continue
through the rulemaking procesghe agencies will follow the Administrative Procedures Act

(APA) to publicly notice the rulemaking when the rules are ready to move forward.

The section of the legislation requiring the rulemaking can be found below.

Local Planning and Zoning Training, Information for Local Governments

Severalbrganizations exist to assletal governments with planning, zoning, and other
governing topics. Of particular interest are the League of Minnesota Cities, the Minnesota
Associationof Townships, and the Minnesota Counties Intergovernmental Trust. These
organizations offeservicedo their member governmental units.

Many elements of planning for and regulating silica sand &iesvinvolve legal issues. The
organizationdisted hereoffer training to their member governments on planning and zoning
issues.Taking advantage of the training and consultation offered by these organizatons

only useful to improve the @hning and zoning activities b mayhelp avoid cady legal

actions that can arise from land use regulatory decisions. This often is referred to as risk
management or loss control. Depending on the organization, this training may take the form of
workshops, online modules, arect consultation. fie raining is designed for the member
governments and is not available to the general public.

The EQB encourages city, county, and townships to take advantage of the resources available to
them from these organizations.

The following links provide informatin about these resources:
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League of Minnesota Cities
145 University Ave. W
Saint Paul, MN 55102044
(651) 2811200

(800) 9251122

http://www.lmnc.org/
http://www.lmnc.org/page/l/risknanagement.jsp
http://www.lmnc.org/page/1/lossontrol.jsp

Minnesota Counties Intergovernmental Trust
100 Empire Drive, Suite 100

St. Paul, MN 55103885

(651)209-6400

(866)547-6516

https://www.mcit.org/Default.aspx
https://www.mcit.org/training.aspx

Minnesota Association of Townships
Edgewood ProfessionBluilding

PO Box 267

St. Michael, MN 55376

(763) 4972330

(800) 2280296

Email: info@mntownships.org

http://www.mntownships.org/

Minnesota Association of County Plangiand Zoning Administrators (MACPZA)
125 Charles Avenue,

St Paul, MN 55103

(651) 7894322

http://www.macpza.org/index.html

Environmental Review

Thepurposeof the Minnesota Environmental Review Program is to avoid and minimize damage
t o Mi n rervisoonteatad resources caused by public and private actions. The program
accomplishes this by requiring certain proposed projects to undevg@nmentateview prior

to obtaining approvals and permits

January 2017 page7


http://www.lmnc.org/
http://www.lmnc.org/page/1/risk-management.jsp
http://www.lmnc.org/page/1/loss-control.jsp
https://www.mcit.org/Default.aspx
https://www.mcit.org/training.aspx
mailto:info@mntownships.org
http://www.mntownships.org/

The program assigns a unit of governndetite Respnsible Governmental UnfRGU)d to
conduct the reviewf a project. The review itself follows standardized public process designed
bothto disclose information abopbtentialenvironmental effects andentify ways to minimize
and avoid themAn environmentakeviewis not an approval process: it does not include
approval or disapproval of a proposed actidblor does e program give angovernmentatinit
auttority overthedecisions of othegovernmerd. It is an information gathering process tdopghe
governmental unitthat havepermitting authority over a project make beitgormed decisions.

Two basic review documents are used in this program: the Environmental Impact Statement

(EIS) and the Environmental Assessment Worksheet (EAW). An El$i@eugh study of the
projectds environmental i mpacts and a compar a
ef fects. 't consi der s r ebausidndadb lad taelrtneartni avtei.v e
completed, the reviewrovidesgovernmental unitswformation tohelpdetermine whether the

project is environmentally acceptable and what mitigation measures are needed. The EIS is
reserved for projects with Athe potential for

The otherand much more common level r@view is the EAW. This review procedure uses a
worksheet with a standardized list of questions to screen projects that may have the potential for
significant environmental effects. The EAW is subject to a public review period before the RGU
makes a desion about whether the project also needs an EIS.

The program rules require that the costs of preparing an EIS must be borne by the project
proposer. The RGU must not proceed with the scoping process until payment of the estimated
cost of the scoping submitted. Similarly, The RGU must not proceed with preparing the draft
EIS untila cost agreement is signed by both partiesaahehsionehalf of the estimated cost of

the EIS is submitted. The schedule for the remainder of the payment must bednchie
costagreement.

The costs of preparing an EAW are not addressed in the program rules. Many local governments
adoptarequirementhatthe project proposer submit money that is deposited into an escrow

account when an EAW is needed. Thisesarow used to pay the RGUO6s ¢
EAW. Other local governments require payment by other means as part of a project application
process. The EQB recommends that each local government formallysadoptorm of

requirementhat the projecproposer submits payment for EAW costs before the RGU begins
preparation of an EAW.

An important element of the program is the listingnaindatory categories for specific project
types. If a proposed project crosses the threshatd gategory, an enronmental review is
mandatory. i addition,even if a project does not cross a threshatdRGU can require a
Adi scr et i ibtheaRGYdetermikeltiat the projecinayhavethe potential for
significant environmental effects.

The information gatihred for an environmental review is very useful for government decision
makers. It can inform redesign of a project to prevent or minimize effects on the environment.
Permits and other forms of approval can include measures to accomplish this as ealhrbas
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the information assembled for an environmental review. In this way, an environmental review
andthe requiregrocess can serve as a valuable planning tool.

In addition to providing useful information about the environmental effects of a progct, th
environmental review process serves to provide the public with syBtemecess to decision
makers. Thidelpsto maintain public awareness of environmental concerns and encourage
accountability in public and privatkecisionmaking

The EQB websitencludes a great number of documents providing information and guidance for
RGUs and citizens. These can be accessed fro
the website.

http://www.eb.state.mn.us/program.html?1d=18107
http://www.egb.state.mn.us/program.html?1d=18107

Legislative Directives

For reference, Minn. Stat. 116C,296C.99land 116C.992 aracluded belown their entirety.
The section of the 2013 legislation that orders the rulemaking is included dtheeilllemaking
language was updated in the B0dgislative sessiah see below for updated language)

116C.99 SILICA SAND MINING MODEL STANDARDS AND CR ITERIA.

Subdivision 1Definitions. The definitions in this subdivision apply to sections 116C[.99
to 116C.992.
(a) "Local unit of government” means a county, statutory or home rule charter city, or town.
(b) "Mining" means excavating silica sand by amggess, including digging, excavating,

drilling, blasting, tunneling, dredging, stripping, or by shaft.

(c) "Processing” means washing, cleaning, screening, crushing, filtering, sorting, processing,
stockpiling, and storing silica sand, either at the ngrsite or at any other site.

(d) "Silica sand" means wetbunded, sangized grains of quartz (silicon dioxide), with very
little impurities in terms of other minerals. Specifically, the silica sand for the purposes of
this section is commercially valuablor use in the hydraulic fracturing of shale to obtain|oil
and natural gas. Silica sand does not include common rock, stone, aggregate, gravel, sand
with a low quartz level, or silica compounds recovered as@dguct of metallic mining.

(e) "Silica sand project" means the excavation and mining and processing of silica sand; the
washing, cleaning, screening, crushing, filtering, drying, sorting, stockpiling, and storing of
silica sand, either at the mining site or at any other site; the hauling agpairtamy of silica
sand; or a facility for transporting silica sand to destinations by rail, barge, truck, or other
means of transportation.

() "Temporary storage" means the storage of stock piles of silica sand that have been
transported and await furthansport.

(9) "Transporting" means hauling and transporting silica sand, by any carrier:

(1) from the mining site to a processing or transfer site; or
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(2) from a processing or storage site to a rail, barge, or transfer site for transporting tg
destirations.

Subd. 2Standards and criteria. (a) By October 1, 2013, the Environmental Quality
Board, in consultation with local units of government, shall develop model standards and
for mining, processing, and transporting silica sand. Theseastindnd criteria may be used
local units of government in developing local ordinances. The standards and criteria sha
different for different geographic areas of the state. The unique karst conditions and land
of southeastern Minnesota dhag considered unique when compared with the flat scoured
terraces and uniform hydrology of the Minnesota Valley. The standards and criteria deve
shall reflect those differences in varying regions of the state. The standards and criteria n
include:

(1) recommendations for setbacks or buffers for mining operation and processing,
including:
(i) any residence or residential zoning district boundary

criteria
by

| be
forms
river
loped
nust

(i) any property line or rightf-way line of any existing or proposed street or highway

(iii) ordinary high water levels of public waters
(iv) bluffs
(v) designated trout streams, Class 2A water as designated in the rules of the P
Control Agency, or any perennially flowing tributary of a designated trout strg
or Class 2A water
(vi) calcareous fens
(vii) wellhead protection areas as defined in section 1031.005
(vii)critical natural habitat acquired by the commissioner of natural resources un
section 84.944
(ix) a natural resource easement paid wholly or in part by public funds
(2) standards for hours of operation
(3) groundwater and surface water quality and quantity monitoring and mitigation plan
requirements, including:

(i) applicable groundwater and surface water appropriation permit requirements

(i) well sealing requirenrés
(i) annual submission of monitoring well data
(iv) storm water runoff rate limits not to exceed twen, and 100year storm events
(4) air monitoring and data submission requirements
(5) dust control requirements
(6) noise testing and mitigan plan requirements
(7) blast monitoring plan requirements
(8) lighting requirements
(9) inspection requirements
(10) containment requirements for silica sand in temporary storage to protect air and
quality
(11) containment requirements foraahicals used in processing
(12) financial assurance requirements
(13) road and bridge impacts and requirements
(14) reclamation plan requirements as required under the rules adopted by the
commissioner of natural resources

ollution
bam

der

water
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Subd. 3Silica sand technial assistance teamBy October 1, 2013, the Environmental
Quiality Board shall assemble a silica sand technical assistance team to provide local units of
government, at their request, with assistance with ordinance development, zoning, envirgnmental
reviewand permitting, monitoring, or other issues arising from silica sand mining and prog¢essing

operations. The technical assistance team may be chosen from representatives of the fol

entities: the Department of Natural Resources, the Pollution Contesickgthe Board of Water

and Soil Resources, the Department of Health, the Department of Transportation, the Un

lowing

versity

of Minnesota, the Minnesota State Colleges and Universities, and federal agencies. A majority of
the members must be from a state agemd/all members must have expertise in one or mare of
the following areas: silica sand mining, hydrology, air quality, water quality, land use, or gther

areas related to silica sand mining.

Subd. 4Consideration of technical assistance team recommendatis.(a)When the
technical assistance team, at the request of the local unit of government, assembles findi
makes a recommendation related to a proposed silica sand project for the protection of h
health and the environment, a local governmeiitraast consider the findings or

recommendations of the technical assistance team in its approval or denial of a silica sand

ngs or
uman

project. If the local government unit does not agree with the technical assistance team's findings

and recommendations, the detdifeasons for the disagreement must be part of the local
government unit's record of decision.

(b) Silica sand project proposers must cooperate in providing local government un
and members of the technical assistance team with information ireggétrd project.

it staff,

(c) When a local unit of government requests assistance from the silica sand technical

assistance team for environmental review or permitting of a silica sand project the local u
government may assess the project proposer for rallgocosts of the assistance and use th
funds received to reimburse the entity providing that assistance.

116C.991 ENVIRONMENTAL REVIEW; SILICA SAND PROJECTS.

(Languageupdatedn 2015 legislative session)

(a) Until Juhy-1,2015 final rule is adoptépursuant to Laws 2013, chapter 114, article

Eit of

4, section 105, paragraph (@n environmental assessment worksheet must be prepared far any
silica sand project that meets or exceeds the following thresholds, unless the project meets or
exceeds the threshd for an environmental impact statement under rules of the Environmental

Quality Board and an environmental impact statement must be prepared:
(1) excavates 20 or more acres of land to a mean depth of ten feet or more during
existence. The local govanent is the responsible governmental unit; or

its

(2) is designed to store or is capable of storing more than 7,500 tons of silica sand or has
an annual throughput of more than 200,000 tons of silica sand and is not required to receive a

permit from the Polltion Control Agency. The Pollution Control Agency is the responsible
governmental unit.

(b) In addition to the contents required under statute and rule, an environmental
assessment worksheet completed according to this section must include:

(1) a hydrogedgic investigation assessing potential groundwater and surface wate

effects and geologic conditions that could create an increased risk of potentially significan

effects on groundwater and surface water;
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(2) for a project with the potential to requirgr@undwater appropriation permit from t
commissioner of natural resources, an assessment of the water resources available for
appropriation;

(3) an air quality impact assessment that includes an assessment of the potential ¢
from airborne particules and dust;

(4) a traffic impact analysis, including documentation of existing transportation sys
analysis of the potential effects of the project on transportation, and mitigation measures
eliminate or minimize adverse impacts;

(5) an assessmeot compatibility of the project with other existing uses; and

(6) mitigation measures that could eliminate or minimize any adverse environment
effects for the project.

116C.992 TECHNICAL ASSISTANCE, ORDINANCE, AND PERMIT LIBRARY.

By October 1, 2013he Environmental Quality Board, in consultation with local units
government, shall create and maintain a library on local government ordinances and loca
government permits that have been approved for regulation of silica sand projects for refg
by local governments.

he

affects
tems,

to

al

5 of

I
erence

Laws 2013,Chapter 114,Article 4
Sec. 105RULES; SILICA SAND.

(a) The commissioner of the Pollution Control Agency shall adopt rules perttortimeg
control of particulate emissions from silica sand projects. The rulemakéxgisptirom
Minnesota Statutes, section 14.125.

(b) The commissioner of natural resources shall adopt rules pertaining ¢cldraation
of silica sand mines. The rulemaking is exempt from Minnesota Stadetggn 14.125.

(c) By January 1, 2014, ¢tDepartment of Health shall adopt an air quddeéglthbased
value for silica sand.

(d) The Environmental Quality Board shall amend its rules for environnrewiaiv,
adopted under Minnesota Statutes, chapter 116D, for silica sand minipgpoaedsingo take
into account the increased activity in the state and concerns osizehe specific operations.
The Environmental Quality Board shall consider whetherequirements of Minnesota
Statutes, section 116C.991, should remain part aértkeronrental review requirements for
silica sand and whether the requirements shioeldifferent for different geographic areas of
state. The rulemaking is exempt frdviinnesota Statutes, section 14.125.
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B. DIFFERENT GEOGRAPHIC AREAS OF THE STATE

The geographic distribution of silica sand resources in Minnesota are generally found in two
regions: the Minnesota River Valley and the Paleozoic Plateau. The geographic attributes of the
two regions differ in terms of geology, hydrology, mining technigursastructure, biodiversity

and cultural resources.

Geology

The bedrock in southeastern Minnesota, spanning from the Mississippi River Valley to the
Minnesota River Valley, is characterizedopstly flat lying layers of dolostones, limestones,
sandtones, and shales depositeth@ Paleozoiera of geologic timérom 505 to 305nillion
years agoPaleozoic sandstones are sought after because thepramiaresource of industrial
silica sand. Amongnanyotherindustrial and constructional applteas this silica sands

highly desiablebecause it can be processed mfaroduct called frac sand, which is used in
hydraulic fracturing method of producing andgas
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The term fPal anceezogical cl&ssifieatiasadiaddesdme thebedrock
dominatedandscap®f southeastern Minnesota. The landscape is charactegzethtively

flat plateaus and mesas separated by escarpments and cut by narrow valleys that expose
Paleozoic bedrock formations (Runkel, Steenberg, TippingRatder, 2013). Where
unconsolidated sediment is observed on top of the bedrock, it is generally less than 50 feet thick
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(Runkel, et al., 2003). As a result, karst features such as caves, sinkholes, and springs, are
observable within the landscape guidy an integral part of theydrogeologic system dhe
region.

Traveling westward from the Mississippi River to the Minnesota River Valley the topography
changes from bluffs, to rolling hills, to flat expanses of land. The change marks the boundary
between an older, erosional landscape to oneishaivered by thick glacial sedimeiithesame
underlying Paleozotaged bedrockormations found within the Paleozoic Plateau extend
Mankato,butthe thickness of glacial sediment is generally 50 feeteatgr.

The only exposures ofar surface occurrences of silica sand are limitedétatively thin

ribbon along théMinnesota River Valley stretching frothe Mankatoareato the Twin Cities.

The milewide valley was carved by Glacial River Warren, ohée largest glacial meltwater
channels in Minnesota. As it drained Glaci al
scoured the valley removing thick sequences of glacial sediment and bedrock. As a result, silica
sand resources are relatively essible beneath the old river terrace deposits that lay between the
modern day Minnesota River floodplain alluvium and the bluffs composed of glacial materials

The Minnesota River Valley and portions of Twin Cities metropolitan area have historically and
continue to host largscale silica sand mining.

Hydrology and Hydrogeology

The two geographic regiosfiare sombaydrogeologic characteristics, asth regions are

underlain by bedrock of Paleozoic age. Howesautheast Minnesota contains a greater

thickness of rock and a greater number of rock formations supporting a larger number of

discernible bedrock aquiferSignificant volumes ofroundwatemove througtdolostone,

limestone, and sandstone aquifetsch provide water to domestic wells, munialpvells, trout

streams, calcareous fens, springs, seeps, wetlands, lakes and rivers. The aquifers are separated by
shale layers that act to confine or saminfine the water bearing rocks. The alternating rock

types along with fractures and conduits ia tbck facilitate the emergence of springs and seeps,

some of which have groundwater and environmental conditions that support and sustain rare
calcareous fen wetlands.

Streams irsoutheast Minnesota tend to rise and fall quickly following a rain stooause of

the maturedendriticdrainage patterns in the steep valleys of the Paleozoic Plateau. Regional
groundwater flow is generally to the Mississippi River but many ofléeply incisedalleys
intercept groundwatewhich thendischarg@sfrom springsand seeps. During dry periodise

base flovs in trout streams are kept cold and clear by groundwater inputs.

The Paleozoic Plateau is a mature karst landscape with many surface and subsurfacéhtgatures
dominate the flow of groundwater and surfaceewnat this regionThe karst landscape is formed

by dissolution of dolostone and limestaathas resulted in the widening of fractures, bedding
planes and voids over tens of millions of years. The solwidened vertical fractures and
horizontal beddig planes and fractures form enhanced permeability zones within the rock that
are labeled conduits. These conduits are characterized by turbulent, high velocity groundwater
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flow which is a fundamental component of karst systems. Recent investigationthahow

vertical fractures are found throughout all rock formations. Rocks near the surface and near
valley walls tend to have a greater number, higher density and wider vertical fractures.
Essentially larst is a threglimensional transport system moving wated material through the
landscape via solution enhanced channélile these geologic processes also occur in

Paleozoic bedrock in the Minnesota River Valley, it is not as extensively observed at or near the
land surface as it is within the PaleozBiateau.
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Figurel ¢ Minnesota Geologic Survey (Runkel, et al. 2013). Stratigraphic column for bedrock of southeastern
Minnesota, highlighting matrix hydrostratigraphic components (A) and hydrogeologic units (B). Also shown are
stratigraphic positions of three major karst systems.
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Surface karst features, such as sinkholes, are expressed in the Paleozoic Plateau because of the
relatively thin layer of weathered sods very old unconsolidated sediment on tophef bedrock

surface Sinkholes are found in those areas with less thdaéi@f unconsolidated material over

the karst bedrock. The surface expression of karst features come and go as weathering processes,
hydrology, hydrogeology, land cover and land use changes. $afate features such as

sinkholes, coupled with conduit flow conditions, make this geographic region highly vulnerable

to pollutants entering the aquifers with very limited filtering or biological treatment. Changes in
surface hydrology or groundwater &g can induce the expression of karst features at the

surface. There is a high potential for spills or pollutants associated with land use activities to

travel great distances underground to domestic wells and water dependent resources such as trout
streams and fish hatcheries. The groundwater flow direction and divides typically do not

correspond to surface watersheds making it difficult to use surface topography to predict
groundwater flow directions. Dye tracing is used to delineate subsurface groendwat

springsheds and calculate flow velocities which are often on the order of miles per day. The
technique is labor intensive and only a small portion of the Paleozoic Plateau has been mapped.
Predicting where and when a karst surface feature will be esqur@s the future is very difficult

if not impossible to dtermine Karst surface features caometimese successfully sealed using
engineering techniques involving the placement of fill and the diversion of surface water.

The potential for groundwateontamination due to the direct surface connections and high flow
rates found in the karsted areas of the Paleozoic Plateau has focused attention recently on the
importance of the Decorah Edge. The Decorah Edge is found primarily along bluffs in the
wesern part of the Paleozoic Plateau where the Decorah Shale is present at or near the surface.
When downward migrating groundwater encounters these relatively impermeable formations, it
tends to flow horizontally along the top of the formation and disckageeeps, springs and
wetlands along the bluffs and valleys beforénfétrating into the underlying soils. These areas

are marked by biologically diverse, and often unique, ecological zones. Studies suggest that
movement of the water through thelsait the base of these bluffs and beneath the wetlands,
sometimes referred to as thdge Support Areglays a critical role in groundwater recharge of
underlying aquifers and the removal of contaminants (Lindgren, 2001; Center for Rural Design,
2008). Recognition of the importance of these areas for protecting the quality and quantity of
water supplies in this region has led to greater attention to, and in some cases, restriction of
devel opment activities along té&ase. ecorah Edge

In contrast, unconsolidated sedimantrelatively few rock formations play a role in the
hydrology and hydrogeology of the Minnesota River Valley. Typically within the old river
terraces, where silica sand mining has occurred to aaliethe lowe section of the Paleozoic
Oneota Dlomite is present above the Jordan Sandstone. On top Ohdwh is a relatively thin
terrace deposit composed of cobble, gravel, and daodlering the Minnesota River Valley are
thick sequences of glacial depositsminated by glacial till

Groundwater flow is generally towards the Minnesota River Valley. There are relatively fewer

trout streams designated in the region. A large number of calcareous fens are found at the base of
the floodplain escarpment where thewdan Sandstone outcrops or is buried by a thin layer of
weathered rock, alluvium and fen pdgarst featuresnay form inthe Oneota Dolomite, but
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such features are notagll documentedh the Minnesota River Valley region and the relative
importance bthese features in groundwater transport is netelsunderstoods in the
Paleozoic Plateau

Mining Sites and Techniques

Mining techniques used to access silica sandlereminedy the geologic and hydrologic
conditions of each region. WithinglPaleozoic Plateau, mining silica sand resources can vary
depending on the slope of the landform being mined. Currently, the resource is being mined
along hill slopes, within ridges, or by excavating-tigpped buttes. In areas with greater slopes
and vetical topographic reliefgontouror underground mining could be employed to access
silica sand. While this form of mining is possible and potentially speculabexhntouror
underground miningroject hag/et to be formally proposddr environmentaleviewin
Minnesota. In the Paleozoic Plateau, mine sites tend to be above the wajevtiaibies
commonly referred to adry mining

Within the Minnesota River Valley, miningccursalong the flats of the river valley terraces or
adjacent to the vallewalls. Quarries in the Minnesota River Valley typically are developed as
excavations below the existing grade of the landscape and below the water taiiies wh
commonly referred to aget mining Some silica sand mines in this region pump groundwater
from a sump to dewata@nactive mine cell in order empjalry miningtechniquesvhich lowers

the water level in the mine, thereby reducing the depth below the water surface where mining
occurs To gain access to tlsendstonegeologic material, such &srrace deposits arblomite,
must first be removedBlasting may or may not be employed at a mine. The use of blasting
depends on the nature of the overburden (if it is rock or glacial sediment) and thetaegree
which the sandstone is cemented together.

Infrastructure

Access to transportation infrastructursaplays a critical role igiting silica sand mines and the
development of the frac sand industry. Mines located within the Minnesota River Valley
generallyhavebetteraccess to railroad spuas or near the mine site. As a result, silica sand
companies within the Valley tend to mine, process,tearsporthe material at a single
containedsite. In contrast, silica sand operations in the Paleozoic Plateau have developed a hub
and spoke modelf operations that involves multiple modes of transportation. For example, sand
can be mined at one site, transported by truck to be processed or stored at a second site,
transported again to a transload facility at a third site before it is finally himutedrket by

either rail or barge. Consequently, ports and rail terminals along the Mississippi have developed
within town and citylimits, whichfunnel haul trucks onto designated truck routes and interstate
highways that intersect residential and comna¢iareas.
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Biodiversity

ThePaleozoic Plateais home to approximately 156 Species of Greatest Conservation Need
(SGCN), which includes state afetlerally listedspeciesand is known for its unique ecological
habitats. Within the Paleozoic Plateafour major river systems, the Root, Whitewater,

Zumbro, and Cannon, dominate the landscape and ultimately drain into the Mississippi River
through the course of steep bluffs and valleys. The river sggirmide awelu s ed fAr oadway
for migrating birdsjncluding high numbers of rare birds and are highly regarded by bird

watching enthusiasts. Forest cover in this region is primarily restricted to steep slopes and

narrow valleys. Native plant communities grade from predominantly riegsiewood forest

alorg the upper valley slopes and small streams on north facing slopes, to drier oanidrest
occasional bluff prairieen south facing slopes and bluff tops. Lowland hardwood forest occurs

in valley bottoms, with occasional small black ash swamps. Seweeahnd fragile plant

communities foundh this area are dependentalgific (cad producing) talus slopes and

maderate cliffgalgific slope lacking talus). The communities associated with-@wolslopes are

found only in the Paleozoic Plateau, whiclstsosome of the highest concentrations of rare

animal and plant species in Minnesota. On top of th#d) historic native plant communities

were largely prairie and oak savanna. However, most of the native vegetation has been converted
to row crop.

TheMinnesota River Valley once grew tall grass prairie dominated by big bluestem, little
bluestem, switch grass, and Indian grass with many large patches of wet prairie. Near the
Mankato area and north, the vegetation changed to the Big Woods complex|tusdraak,

maple, basswood and hickory. Although now greatly altered by agricultural activities, recent
work by ecologists indicates that the river valley and its immediate environs support the majority
of the remaining native plant communities and raeeigs. This is particularly true near the

Twin Cities metropolitan area.

Natural resource features within thignnesota River ¥lley consists of floodplain forests and
marshes, wet meadows, trout streams, fens and lakes. Most of the wetlands are depé¢hdent
river and by the sprired streams draining from the base of the bluffs. These features attract
thousands ofongbirdsand waterfowl each year making this area well known for bird watching
and waterfowl hunting. The river and trout streams alaketthe area well known for fishing
opportunities.

Historic Properties and Cultural Resources

The distinctregion of the Paleozoic Platehas beemccupied byNative Americans for nearly

12,000 yeas and contains a number of archaeological site typ@s.to exposed and easily

erodible bedrock, it is the region of Minnesota that conthi@snost potential for rock shelters

and caves used as prehistoric habitation sites. Bedrock faces also have the potential to contain
rock art either painted or engrakel he bedrock of southeastern Minnesota is known to contain
chert cobbles suitable for stone tool manufacture and many quarry and workshop sites have been
mapped throughout the region. Southeastern Minnesota has more prehistoric burial mounds than
any otler region ofMinnesota, whictare found on bluff tops or high terraces along the river
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valleys, especially the Mississippi River Valley. Both prehistoric and early historic Indian
campsiteand villages are also found on river terraces and alluvial fapscwlly near major
river junctions.

With regard to historiproperties southeastern Minnesota was one of the first regions settled by
Euro-American immigrants. Property types associated with this period include archaeological
remnants of forts, fur pts ghost towns, and early farmsteads, as well as Indian villages.
Graves, cemeteries, and burial grounds may be associated with these sites. There are also
numerous noarchaeological historic resources in the region including buildings, structures,
cultural landscapes, and traditional cultural properties (TCPs) such as sacred sites.

The Minnesota River and its associated valley were also important natural features attractive to
past human populations. The riparian environment served as an excelleatgagquatic plants

and animals valuable for human subsistence. The trees lining the valley were a critical human
resource, providing wood for constructing shelters and building fires. The river itself was an
important transportation corridor. Over thetla2,000 years, Native Americans had villages and
campsites on the terraces and alluvial fans lining the river valley, some of which have been
deeply buried by colluvium and alluvium sediment. On the high terraces, burial mounds were
built.

Euro-Americansettlers also found the Minnesota River Valley attractive for a variety of reasons.
Steamboats could navigate much of the river as far as New Ulm. Roads and railroads were built
along the river terraces linking towns in the valley. As with southeastemesota, historic

period cultural resources can include archaeological sites as well as architectural, landscape, and
TCP properties, some with associated graves, burial grounds, and cemeteries.

Distinctions Based on Geographic Regions

Since there are mable differences in geography and natural resources between the Paleozoic

Plateau and the Minnesota River Valley, the Minnesota State Legislatwieedthat the silica

sand model standards and criteria for silica sand projects be differentiatedaoy(M g

116C.99 Subd. 2)¥here appropriate, the recommendations, standards, criteria, and
consideratons n t he f ol |l owing sections reflect At hos
state. o
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. TOOLS TO ASSIST LOCAL GOVERNMENTS

A. AIR QUALITY

A.l AIR MONITORING AND DATA REQUIREMENTS

a. Description of Silica Sand Project Wncerns

Particle pollution is regulated by particle s
particle can enter the body and affect human he&thrrent USEPA and Minnesota regulations

describe the allowable amount of particulate mattegnims$ of mass concentrations. Because

the regulations are currently written this way, the control efficiencies and ambient standards
referenced throughout this section are described in terms of mass concentrations. The EQB
recognizes that there is a grogibody of literature regarding the health impacts of very small
particles termed o6ultrafines,d® and that there
suited to characterize these particlEse air pollutants of most concern from silica sand

opeations include particulates of various size fractions and chemical compositions.

The MPCA has been following the growing interest in lower cost air quality monitors. Recent
developments have not yet yielded a monitor that is capable of performheglev¢l of EPA
approved regulatory monitors. This, in turn, means that the MPCA cannot directly compare
ambient air standards to the data produced by these low cost monitors. Nevertheless, the USEPA
and South Coast Air Quality Management District havenbeorking to investigate the
performance characteristics of new lower cost environmental monitors. The remainder of this
document will discuss regulatory monitors, but additional information about these lower cost
devices is available at the followingdwvebsites:

1 Air Sensor ToolboxHttps://www.epa.gov/aisensoitoolbox)

1 Air Quality Sensor Performance Centbttp://www.agmd.gov/agped

b. Narrative Description, Background Information, Potential Impacts

In response tpotential air quality impacts resulting from increased mining, processing, and
transport of silica sand in Minnesota, teectionwas writtento help facilitate air quality
assessments impacted communities. The MPCA routinely collects air monitoring data for
broad geographic areas, but also has required some silica sand facilities tgpomiediline
monitoring data. The MPCA has mattiés air quality monitoringdata availablen itswebsite
found herehttps://www.pca.state.mn.us/airfmonitoringminnesotasilica-sandfacilities.
Monitoring data is available for the followintyé locations: Shakopee Sands, Titan Lan$ing

January 2017 page22


https://www.epa.gov/air-sensor-toolbox
http://www.aqmd.gov/aq-spec
https://www.pca.state.mn.us/air/air-monitoring-minnesota-silica-sand-facilities

North Branch, Jordan Sands, Winona, and Stanton. To date, none of these locations have
exceeded the Minnesot a De pbagedvaleerfar respifableHe al t hd s
crystalline silica.

The air polutants of most concern from silica sand mining operations and transport include
particulates of various size fractions and chemical compositionssétti®nwill address
methods for assessing air concentrations of the following air pollutants:

1 Total suspended particles (TSI 1 Crystalline silica as PM or PMy
1 Inhalable particles (Ph) 1 Diesel exhaust
1 Fine particles (Pis)

Ultrafine particles, or particles with an aerodynamic diameter of 0.1 microns ¢PMsg), are

an aspect of particulate essions that have receivattreasingscrutiny in recent years.

Particles of this size are being investigated for their possible human health effects. The Clean

Air Act requires the USEPA to tevaluate the science that supports each ambient air stammdard

a five-year cycle. This review isompiled into a repoxtalled an Integrated Science Assessment,

or ISA. The ISA is a compilation of pesviewed literature and is informed by both internal

and external experts. STdlei tl WA, dlestcwe dresa t het
effects and a pollutant. The ISA uses a 5 stage classification system that assigns a causality
ratingranging from6 ¢ a vekatiohshi® t o dnot dsal telatibnghiptdbe IBAfor a ¢ a
particulate mattewas lastreleasedn 2009, andindicatedthat ultrafine particles are rated as
6suggestive of a causal relationshipd, which
This classification also indicates that USEPA does not have enough evidemlesaat chance,

bias, and confounding factorés a first step toward understanding ultrafine particles in

Minnesota, the MPCA will be installing and operating an ultrafine particle counter near the
interchange of Interstates 35 and 94 in the Twin Chletopolitan area.

Particle pollution is regulated by

_ &PM2s particle size.
HUMAN HAIR hromcnn scpemt ot mig determined by measuring the
POLalfs .50 <25 pmisen b i particlebs aero

which has implications for how the
particle can enter the body and
i S affect human health.
*1°w" pricrony) i damat Human healtlresearch has shown
that the smallest particles are of

greatest concern for public health

k. Silica sand mining operations hav
— the potentlgl to emit pa}rtlclesf
TRy ———— across all size ranges including
et o numess | TSP, PMo, PMy (not pictured),

and PMs.
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Air pollution assesment methods

There are two methods for assessing air pollution concentrations associated with pollutant
emissions from silica sand mining operations: ambient air monitoring and air dispersion
computer modeling. Ambient air monitoring provides direct measents of pollutant

concentration at a specific location and period of time. Air dispersion modeling estimates air
pollution concentrations across a broader area utilizing computer models which incorporate total
air emissions from nearby sources and llozateorology. This document will focus primarily on
options for conducting ambient air quality monitoring to assess the community level air quality
impacts of silica sand mining. It is expected that this docunmernd inform the plarfior a site
specificair monitoring study. A silica sand facility an LGUmay initiate tle planning and
monitoringprocessRegardless of who initiates tianning and implementatiopthe MPCA

should be involved early on in the process. The MPCA has, and will contidoghe

following: (1) provide technical assistanceli8Us regarding air monitoring issues, (2) review

and approve an air monitoring plan, (3) review the data, (4) host the data through its website, and
(5) perform audits of monitoring equipment.

Planning an air monitoring study

In choosing locations for an air monitoring site, particular attention should be paid to the goals of
the air monitoring study. A community interested in assessing the air quality impacts of silica
sand mining operations shoudnsider the following monitoring objectives:

Sourceoriented monitoring: An air monitoring site is located at theopertyline of an

air pollution emissions source in the area of expected maximum pollution concentration.
An upwind (norimpacted) and denwind (impacted) monitoring site may be established
to measure the air quality impact of the emissions source.

Hot-spot monitoring: Similar to sourceriented monitoring, air pollution hapot
monitors are located in the area of expected maximum wilabncentration. An air
pollution hotspot may be the result of a single emission source, or multiple emission
sources concentrated in a small area, such as a heavily trafficked roadway.

Area background monitoring: Area background monitors are locatedrieasure
Atypical 6 air pollution concentrations 1in
areas that are not directly impacted by distinct emission sources; rather they are sited to
measure the cumulative impact of air pollution emissions in a contynémnea

background monitoring provides a baseline for air pollution concentrations in a

community, which can be used to measure the relative air pollution impact of air

pollution sources assessed through seoranted or hot spot monitors.

In additionto meeting the objectives of the air monitoring study, an air monitoring site should
meet all siting criteria established by the U.S. Environmental Protection AgeR&y which
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are described id0 GCode ofFederalRegulationsPart 58 Appendix E. Importafactors to
consider when establishing an ambient monitoring site include:

Measuring ambient air: To compare air monitoring results with air quality standards,
the air monitoring site must be measuring ambient air. According to 40 CFR 50.1 (e),
ambient & is defined as the portion of the atmosphere, external to buildings, to which the

gener al public has access. Air monitoring
are not considered ambient if a fence or other physical obstruction prevemtsapubts.
However, i f no such obstruction exists, ai

property boundary may be considered ambie8P, PM.sand PMy air monitors must
conform to US EPAG6s design stamd&r ds as ou
Requiring the use of reference or equivalent methods helps to assure the reliability of air
guality measurements including: ease of specification, guarantee of minimum

performance, better instruction manuals, flexibility of application, compasatiiih

other dataand increased credibility of measurements. For exartigeyIPCA performs

QA/QC checkghatincludes: flow rate veri€ations / audits, pressure verifications, leak

checks, timer verifications, and zero/span chebla quality assurae requirements

are described in a fiveart handbook available hergww.epa.gov/ttn/amtic/galist.html

Horizontal and vertical placement: The objectives of the monitoring study will

determine th criteria for placement of air monitoring probes or sample inlets. In most
cases, air monitoring probes and inlets must be located between 2 and 7 meters above
ground level. As a result, monitoring sites located at ground level typically require the
instdlation of an elevated platform or shelter. Air monitoring sites may also be located on
the roof of abuilding, whichis no higher than twatories.

Spacing from emission sourcesfhe proximity of the air monitor to air pollution
emission sources is deimt on the objectives of the monitoring study. For seurce
oriented or hespot monitoring, air monitors should be located as close to the area of
expected maximum air pollution concentration as safely possible. If the monitoring
objective is to assess @iollution concentrations representative of a wider area, such as
the average air pollution concentration across a community, air monitors should be
located further away from emission sources.

Spacing from obstructions:Buildings and other obstacles aampact air monitoring

results by scavenging pollutants and restricting airflow to the monitor, resulting in
inaccurate air concentration measurements. In general, if an obstruction is located near
an air monitoring site, the distance of the air monitomfthe obstruction must be two

times the height of the obstruction.

Cost of establishing an air monitoring site
The costs associated with establishing an air monitoring site will vary depending on the physical

characteristics of the chosen monitoringdtion, the type of monitoring platform chosen (e.qg.
groundlevel platform, shelter/trailer, rooftop), pollutants measured and existing infrastructure.
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The following section will describe thestimatedtosts associated with establishing a new air
monitoring sitein 2013 These cost estimates have been developed assuming all site
infrastructure and equipment will be purchased and may not reflect the costs associated with
establishing a temporary air monitoring site through a contractor.

Site Infrastructure

Capital costs for site infrastructure at ground-level sites- $10000
1 Land clearing and grading to access the site and meet siting criteria Utility drop
and electrical connections to power instrument platforms

1 Building permits
1 Materials to construalevated monitoring platforms
1 Security fence and gate to enclose the monitoring site

Capital costconsiderationsfor alternative site configurations
1 Ground level shelter/trailer and associated infrastrue®a2000
1 Rooftop installation and asso@dtinfrastructure $6,000

Supporting Equipment (equipment needs will depend on pollutants measured at the
site)
91 Data logger and wireless telemetry for continuous monitoring instruments
$9,000
1 Meteorological equipment and tripe&3,500
1 Laptop and umiterruptable power supphs4,500
9 Certified meters and devices to calibrate and perform quality control ehecks
$2,500
1 Dynamic Dilution Calibrator with gas phase titration chamber (GFB)L,000
1 NO2 Calibration gas cylinder and regulatef 000

Recurring annual site operation costs $31,000
1 Weekly site operation and maintenan&20,000
1 Project administration, contract management, site construction, procurement,
QA/QC audits, data management, analysis and repoer$fg,000
1 Consumabile field suppkeand miscellaneous hardwar®l,000

The following sections provide additional information about the pollutants of concern from silica
sand mining operations including information on health effects, relevant air quality standards,
and available air moroting equipment and associated costs.
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Example air monitoring sites: rooftop monitoring (left); ground-level monitoring including a shelter
(right).

Total suspended patrticles (TSP)

Total suspended particles (TSP) are small airborne partickeyasols that are less than 100
micrometers in diameter. Common components of TSP include soot, dust, fumes, and sea mist.
In contrast to smaller size particulates (such as fine particles), the human body effectively blocks
TSP, reducing the adverse headffects associated with exposure. Nearly all inhaled TSP is

either directly exhaled or trapped in the upper areas of the respiratory system and expelled. If
TSP enters the windpipe or lungs, it becomes trapped in protective mucous and is removed
through oughing. While TSP pollutants are not expected to cause serious health effects in
humans, high levels of TSP can be a nuisance, cause property damage, and reduce visibility.

In Minnesota, TSP is regulated by two Minnesota Ambient Air Quality Standard8 Q%A

including a daily (24hour) and annual standard. To meet the daily standardth&agimum

24-hour average TSP concentration in an area must not exceed 150 micrograms per cubic meter
(ug/m?). An area meets the annual standard if the annual avE&Rjeoncentration does not

exceed 60 ug/m

Total suspended particulate monitoring is conducted by collectingha@4mass sample on a
glass fiber filter. The fiber filter is weighed in a laboratory pre and post sample collection. The
mass differencesiused to calculate the total TSP concentration in a volume of air. The standard
annual operatig schedule for TSP monitoringa midnight to midnight 2#our mass sample
collected once every six days.
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Total suspended partilaie monitors should be sited to meet the goals of the specific monitoring
project. To measure TSP concentrations associated with silica sand mining, TSP monitors should
be located directly downwind of the TSP emission source of concern. When estalali3isiRg
monitoring site additional factors which must be considered include, maintaining unobstructed
airflow in all directions of the air monitor, placing the sample inlet betweEh rdeters above

ground level, and removing public access to the monitoutir fencing or locating the monitor

on the roof of a building.

On average, the cost of an EPA certified TSP monitor
$8,000. For regulatory comparisons with ambient air
quality standards, all TSP monitoring networks must
meet applicable quality assae and quality control
requirements, including a 10% monitor collocation
requirement. For community level monitoring projects,
the collocation requirement means that at least one
monitoring site must have two TSP monitors operating
at the same time. An ddional collocated monitor is
required for every 10 monitoring sites.

High-volume TSP Sampler

Operational costs associated with TSP monitoring
include sample media purchase, preparation, and post
sample analysis; weekly visits by a site operator and quarterly visits by afiQex;ahotor
replacement and/or brush repair; and power.

TSP Summary Information Regulatory Standards

Equipment Cost: $8,000/monitor Daily MAAQS: Annual 2" high 24hour

O&M Cost: $5,000/monitor TSP concentration does not exceed 150
ug/m?

Operational Considerations:
Collocated monitor required at one samplir Annual MAAQS : Annual average TSP
site concentration does not exceed 60 py/m

Inhalable particulate (PM10)
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Inhalabk particles (P\b) are very small particles less than 10 ”‘5
micrometers in diameter. Sources of 8hclude crushing and :
grinding operations, natural (crustal) and road dust, and biologica
sources. Scientific studies have linked short term exposure to
elevded PMo concentrations to decreased lung function, increase
respiratory symptoms in chil df
hospital admissions, and premature death in people with heart or |
lung disease.

In Minnesota, PMbis regulated through nationaté state ambient
air quality standards including a daily (Béur) and annual standard
To meet the daily PM National Ambient Air Quality Standard
(NAAQS) the 3year average of the annual count oftur PMo
concentrations greater than 150 pdsite nust be less than or equal
to 1. To meet the annual RMMAAQS, the annual average RM
concentration must not exceed 50 pg/m

The Code of Federal regulations requires that any monitor operat
for the purpose of comparison of NAAQS must have a Federal
Reference or Equivalent Method Designation, except as otherwisg
provided inAppendix C of40 Code ofFederalRegulations40, Part
58. A complete list of acceptable monitors can be found in the 4
CFR, Part 53, Sections 53.2 and 53.3.

= 2

There are several Piimonitoring methods included among the D e
High-volume PMuo

EPA certified monitors. The three most common monitoring : _ .
. . . . monitor (top); semi-
methods used for measuring RMoncentrations include high continuous PNk monitor
volume and low volume monitors that collect alfur mass sample (hottom)
on a filter and semtontinuous ronitors that collect hourly PM
measurements on an atgdvancing filter tape. There are advantages and disadvantages for each
of these monitor types. Choosing the best monitor for the monitoring study will depend on the
monitoring objective.

To assese PMyo impacts of silica sand mining operations in a community, the MPCA
recommends utilizing a sernontinuous PNb monitor. When paired with hourly meteorological
or site activity data, hourly PMconcentration data can be used to identifyiidurces
Additionally, the semtontinuous monitor requires less frequent site operator visits than the
high-volume sampler. The average cost of a seonitinuous PNb monitor, includng the

monitor enclosure is $2800. Because the semntinuous PNb monitorsdo not collect the
PMjo sample on a retrievable filter, crystalline silica analysis cannot be performed with this
collection method.
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PM1o Summary Information Regulatory Standards

Equipment Cost: Daily NAAQS: 3-year average of the annual
High-volume filter: $10,000 count of 24hourPMzoconcentrations greater
Low-volume filter: $12,500 than150 pg/m® must be less than or equal to ]

Semicontinuous: $28,000
Annual MAAQS : Annual average PM
O&M Cost: $5,000/monitor concentration does not exceed sim*

Fine particles (PM.s)

Fine particles such as those found in smoke and haze are 2.5 micrometers in diameter and
smaller. Fine particles can be emitted directly from combustion activities or the can form in the

air when other pollutant gases react in the air. Fine particles are created through most combustion
activities, but the most common sources of fine particle pollution includes power plants,

industries, automobiles, and fires.

Due to their very small sizéine particles can get deep into thef
lungs and cause serious health problems. Numerous scientifjf
studies have linked fine particle exposure to respiratory
discomfort, decreased lung function, aggravated asthma,
irregular heartbeat and heart attackstimca s ed doc't
and hospitalizations, and premature death in people with hea
or lung disease.

Fine particle pollution is regulated through two national
ambient air quality standards including a daily-f&ur) and
annual standard. To meet thélg®M: s standard, the-$ear
average of the annual 9®ercentile 24our PM.s
concentration must not exceed 35.4 pg/fo meet the annual
PMy s standard, the-$ear average of the annual averageePM BB L 5
concentration must not exceed 12.0 pg/m e e e

The Cale of Federal regulations requires that any monitor operated for the purpose of
comparison of NAAQS must have a Federal Reference or Equivalent Method Designation.
Except as otherwise provided in @R, Part 58, Appendix C. A complete list of acceptable
monitors can be found in the €FR, Part 53, Sections 53.2 and 53.3.

Several PM.s monitoring methodareincluded among the EPA certified monitors. The most
common monitoring methods used for measuring Pddncentrations include lowolume
monitors thacollect a 24hour mass sample on a filter and s@wmmtinuous monitors that collect
hourly PMb.s measurements on an at#dvancing filter tape. There are advantages and
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disadvantages for each of these monitor types. Choosing the best monitor for tioeingoni
study will depend on the monitoring objective.

To assess PM2.5 impacts of silica sand mining operation in a community the MPCA
recommends utilizing a sernontinuous PM2.5 monitor. When paired with hourly

meteorological or site activity data, houRPMz s concentration data can be used to identify,PM
sources. Additionally, the sernontinuous monitor requires less frequent site operator visits than
thefilter-basedsampler. The average cost of a semmtinuous PMs monitor, including the

monitar enclosure is $30,000.

PM25s Summary Information Regulatory Standards

Equipment Cost: Daily NAA QS: 3-year average of the annu
Low-volume filter: $12,500 98" percentile 24our PM.s concentration
Semicontinuous: $30,000 does not exceed 35.4 pg/m

O&M Cost: $5,000/monitor Annual NAAQS: 3-year average of the

annual average PM concentration does no

Operational Considerations: exceed 12.0 ug/fn

Collocated monitor required at one samplir

site

Crystalline silica

Respirable crystalline silicis a dussized patrticle invisible to the naked ahat when inhaled is
deposited deep within the lungs. Crystalline silica is a very common component of soil and
well-known occupational hazard in certain trades. Activities such as mining for cngssilica

and other natural resources, as well as construction activities related to cutting and sawing of
common materials such as concrete, create respirable crystalline silica p&é@olags. who

work in the hydraulic fracturing or frac sand miningustries are most at risk for exposure to
elevated levels of respirable crystalline silica, but people living downwisdicd sand mining,
processing, or hauling operations could also be exposespirablecrystalline silicaDue to the
greater rgk for exposure in the occupational environment, respirable crystalline silica is routinely
measured in the workplace. However, levels of respirable crystalline silica in ambient (outdoor)
air are rarelydeterminedDiseasesssociated witlehronic exposke torespirable crystalline
silicaover manyyearsinclude silicosis, emphysema, chronic obstructive pulmonary disease,
tuberculosis, lung cancer, and immune system diseases.

There are no federal or state standards for respirable crystalline sdicdient air. However,

the MPCA uses a risk guideline value developed byvbél to assess the risk of adverse health
effects from exposure to measured levels of respirable crystalline silica in the air. In July 2013,

the MDH established a chronic Health &l Value for respirable crystalline silica of 3 pgim

ambient air for noroccupational exposures occurring in the general population. The MPCA
compares annual average monitoring results to the chronic health based value to assess the health
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risk assomted with respirable crystalline silica concentrations in the air. Quantitative health
based guidance for shorter duration exposures to respirable crystalline silica were not developed
because data are lacking and the extremely high levels of respigdildime silica required to

cause shotterm health effects in occupationakxposed individuals are far beyond the scope of
ambient exposure scenarios the general public would be expected to encounter. The Minnesota
Department of HéBdsddVaus foradspirable crystallihe silitatof 3 pijam

very conservative and highly protective guidance. Steorh increases in ambient levels of
respirable crystalline silica in excess of the chronic Health Based Value do not necessitate an
immedite cause for concern. Therefore measurelda24 average concentrations of respirable
crystalline silica in ambient air will be used to calculie 95% upper confidence limit ah

annual mean concentration and compared to the chronic Health Baseaf\Vajug/n?

The EPA has not established a standard method for measuring crystalline silica in ambient air.
The MPCA recommends utilizing a modified lewolume particulate sampler to collect-Bdur

mass samples of PAdn a 475.0um pore PVCsample filte. Followingsample collection, the

loaded filter should be sent to a certified laboratory for crystalline silica analysis using the
National Institute for Occupation Safety and Health (NIOSH) Method 7500 or NIOSH Method
7602. The average cost of the lowlume particulate sampler is $12,500. The estimated annual
cost of analysisf 60 crystalline silicasampledrom a certified laboratory is55000.

Respirable Crystalline Silica Summary Information

Equipment Cost:  No regulatory standard

$12,500/monitor  Chronic health based value3.0 pg/n?

O&M Cost: See MDH Silica Health Based Value Summary at:
$10,000/monitor http://www.health.state.mn.us/divs/eh/risk/quiddatésilicasumm.pd]

Diesel exhaust

The exhaust from diesel engines contains a complex mixture of air pollutants including gases and
particles. Major chemical components of diesel exhaust include carbon dioxide, carbon
monoxide, nitrogen dioxide, nitrioxide, particles (coarse, fine, and ufiree), black carbon,

and sulfur dioxide. Diesel exhaust also contains air toxic pollutants such as acrolein, benzene,
formaldehyde and polycyclic aromatic hydrocarbons (PAHS).

The majority of scientific studiesonducted to measure the health risks associated with exposure

to diesel exhaust focus on the particle components of the exhaust. Similar to the health effects
associated with fine particle pollution, exposure to diesel particles can cause advergemespira

and cardiovascular health effects including decreased lung function, aggravated asthma, irregular
heartbeat and heart attacks, increased doctor
people with heart or lung disease. The U.S. EPA Isasctassified diesel exhaust as a likely

carcinogen due to increased risk for lung cancer resultinglogitermexposure.
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There is nambient aiistandard for diesel exhaust. The MPCA uses a health based value to
assess the risk of adverse healfka$ from exposure to diesel particulate. The chronie non
cancer health risk value for diesel particulate is 5 fig/m

Methods do not currently exist to measure the amount of diesel exhaust in amlueatty

Instead, researchers typically monitdher pollutants that may be signatures of diesel exhaust.
These pollutants include fine particles, ulfiree particles (particle diameter less than 1
micrometer), elemental carbon, and nitrogen oxides. Utilizing surrogate pollutants to assess the
amountof diesel exhaust in the air has significant limitations, as the relationship between the
surrogate pollutant and the amount of diesel exhaust in the air varies geographically and by the
characteristics of the emissions source.

If surrogate monitoringsi conducted to assess diesel exhaust concentrations, the MPCA
recommends establishing an upwind (#mpacted) and downwind (impacted) monitoring site.
Comparing the result from these monitors may help identify the relative impact of increased
diesel exhast emissions if other pollutant emissions are relatively uniform between the two
monitors. While either hourly Py4 or nitrogen oxides can be used as a surrogate for diesel
exhaust, the MPCA recommends utilizing hourly measurements g§.PM

Due to thddifficulties associated with measuring diesel exhaust through air monitoring, the

MPCA assesses the health risks associated with diesel exhaust emissions through air dispersion
modeling. Air dispersion models integrate information on emission sourcescah@éography

and meteorology to estimate pollution concentrations in the air. To assess the increased health
risks associated with diesel exhaust emissions from silica sand mining operations, information on
diesel emission sources should be gathered. may include information on the engine type,

size, and age; fuel type; and in the case efoad diesel engines, the number of vehicles and

miles traveled on a roadway.

Diesel Exhaust Summary

Information

No direct monitoring methods No regulatory standard

Surrogate measurenents: Chronic non-cancer health based values
Fine particles: $30,000 ug/m? diesel particulate

Nitrogen dioxide: $12,000

O&M Cost: $5,000/monitor

Summary of estimatedair monitoring site capital and annual

operation costsin 2013 dollars
All monitoring sites must meet the guidelines described in 40 CFR Part 58 Appendix E.
Site infrastructure

Rooftop site $6,000
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Groundlevel site (no shelter $10000

Shelter/trailer sitéwith HVAC) $32,000
Pollutant monitors
Sami-continuous PMs (with environmenta
shelter, but without HVAC $30,000
Semicontinuous PN ((with environmenta
shelter, but without HVAC $28,000
High-volume TSP $8,000
Low-volume PM $12,500
Nitrogen oxides $12,000
Supporting equipment
Data logger/wireless telemet $9,000
Meteorological sensors and trip $3,500
Laptop and uninterruptable power sup $4,500
Certified meters and devices for calibration ¢ $2 500
QA/QC '
Dynamic Dilution Calibrator with gas pha
titration chambe(GPT) $21,000
NO2 Calibration gas cylinder and regulat $1,000

Sample analysis

TSP sample prep and pasgeigh analysis $5,000/year
Low-volume PM sample silicaanalysig60 $5,000/year
samples) '

Data processing and analysis for VP M,
and nitrogen oxide

$5,000/year

Operations and maintenance

Weekly site operations and maintenay ~ $20,000/year

Project administration, contract management,
construction, procurement, QA/QC audits, d  $10,00@year
management, analysis and report
Consumable field supplies and hardw $1,000/year

Estimated onetime capital expenseper monitoring site*: $19,000* - $142,0®

Estimated annual expenseper monitoring site*: $12,000* $36,000

*Postconstruction upwind/downwind monitoring Wikquire at least two monitoring site

** | ow-end of range based orsiglerooftop monitoring site measuring TSP and meteorological param
only.

c. Recommendations, Standards, Criteria, Considerations

The proposed standardsiteria, and conderationsare informed by both the processes within
the proposed silica sand project and the geographic loa#tibe project. The monitoring plan
for a silica sand project should include the following:
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What to monitor:

1 Every silica sand project inlxong a mine of any size should conduct monitoring for
Total Suspended Particulate, Bilica, and meteorological data.
1 Every silica sand project involving processing should monitor foroPRMu-silica, and
met eorol ogi cal d at a ;s washirg, cleamingnscréepingpcoughgigg i n g 6
filtering, sorting, stockpiling, and storing silica sand.
1 Every silica sand project involving ovdre-road transportation should monitor for P/
PMg-silica, and meteorological data at each site whiiga sand is either loaded or
unloaded from a transportation carrier (e.qg. truck, rail, barge).

Note that if a silica sand project involves one or more of the above activities, then the monitoring
plan should reflect all of the indicated monitors (e.g. a prdifet encompasses a mine,

processing facility, and ov¢he-road transportation should monitor for TSP, igNPM. 5, and
PMs-silica).

When to monitor:

1 All silica sand projects should conduct ambient monitoring prior to startup of the project.
The preconstruction monitoring period should continue until at least one year of valid
data is collected.

1 All silica sand projects should conduct ambient monitoring after startup of the project.
The postconstruction monitoring period should continue until astelaree (3) years of
valid data are collected.

How often to monitor:

1 Each TSP sampler should run for atur midnightto-midnight period once every six
days on the schedule found here: http://www.epa.gov/ttnamtil/calendar.html

Each PMo analyzer shad run on a semi continuous (hourly) basis

Each PM: analyzer should run on a semi continuous (hourly) basis

Each PM sampler should run for a 2#bur midnightto-midnight period once every six
days on the schedule found here: http://www.epa.gov/ttnaraketidar.html

= =4 =

Which monitor and test method should be used:

1 Each TSP, Pm, and PM.s monitor should be one that has been designated as a Federal
Reference Method (FRM) or as a Federal Equivalent Method (FEM); an electronic list of
monitors that hold tils designation is available at
http://www.epa.gov/ttnamtil/files/ambient/criteria/referemcgivalentmethodslist. pdf

1 Each PM monitor should be appved by the MPCA on a catg-case basis. The silica
test method should be NIOSH 7500.
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Monitor Siting

1 Historical wind patterns (direction, intensity) from nearby meteorological stations and the
onsite meteorological station should be compiled to mftine siting conditions in order
to construct Oupwind / downwindd monitor
close to the facility as possible while remaining in ambient air. This is typically the fence
line of the facility.

1 Monitor sites shoulaneet criteria laid out at 40 CFR pt. 58, Appendix E. This appendix
contains information such as vertical and horizontal placement, spacing, distance from
obstructions, and more.

Data Reporting

All data should be sent to the MPCA and kle&U

TSP, PMho, PM2s, and Crystalline Silica data should be repodada quarterly basis no

later than one month following the end of each quarter

91 Data may be pnaded in a written report but nstialso be provided in an electronic
format that can be directly readana spreadsheet or database

1 For parameters that are measured hourly othswlnly, electronic data submissions
should include hourly averaged data

1 The silica sand project proposer should notify both the MPCA and the LGU within 24

hours of receiving samplesults exceeding ambient standards. The notification should

include the date of the exceedance, the concentration of the sample, and a summary of the

measures taken by the proposer to reduce emissions at the silica sand project.

1
1

A.2. DustT CoONTROL & CONTAINMENT OF SAND

a. Description of Silica Sand Project Concerns

Virtually all stages of silica sand mining, processing, and transportation may emit particulate
matter, which is commonly known as dust. The control strategies share a common feature: th
are designed to minimize the interaction between wind and silica sand. In general, all processes
after the mining process should be enclo3émbse portions of the process that cannot be
enclosedi.e. roadskhould utilize alternative methodsch asvatering and sweepirig order to
suppress the movement of particulate mattérese methods should be itemized and

documented within a fugitive dust control plan in order to identify the emission sources, control
strategies, triggers for action, and fagicontact information.
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b. Recommendations, Standards, Criteria, Considerations

Therecommendationstandards, criteria, and consideratians informed by the processes

within the proposed silica sand projetitthe LGU is interested in methodsattcould be used to
reduce the particulate emissions from a silica sand facility, then the LGU could implement dust
control measures within their local permithe dust control strategy for the proposed silica sand
projectcouldinclude the following meases:

Mine Haul Roadswithin a Silica Sand Facility

Emissions from mine haul roatisat are within the property line of the silica sand facghypuld
be suppressed by the daily application of water. Water should be applied at a rate of 0.10 gallons
per square foot per day, unless the one of the following events occurs:

1 The facility receives rainfall of 0.16 inches during the previoub@4r period, or

1 the ambient air temperature will be less than 35 degrees, or

1 the weather conditions, in combinatiaith the application of water, could create
hazardous driving conditions. If water is not applied for this reason, watering should
resume once the hazardous conditions have abated.

On a daily basis, the facility owner should keep records of the waikcatpons, including the
following:

1 The roads watered, the amount of water applied, the time watered, and the method of
application. If water was not applied because there was a 0.16 inch or greater rainfall in
the previous 24 hours, or becaas¢helow temperature or other weather conditions that
would result in unsafe driving conditions, it must be noted in the record along with the
source of the measurement (i.e-site rain gauge or thermometer).

1 Records of watering equipment breakdowns and repand records of contingency
efforts undertaken.

Processing

After the sandstone has been minmatlosingall subsequent processing steps should be
evaluated Processing encompasses the following activities: washing, cleaning, crushing,
filtering, drying, sorting, and stockpiling of silica sand. All emissions femyenclosed

processes should be ducted to control equipment designed to mitigate particulate matter
emissions.There are numerous control technologies that are capable of controllinglpgetic
matter, such as a cyclone, an electrostatic precipitator, a wet scrubber, a fabric filter, and a high
efficiency particulate air (HEPA) filter. While the more efficient devices include fabric filters

and HEPA filters, the other control technologies be arranged in series in order to meet or
exceed the efficiency of filtdnased technologies. Cyclones rely on inertial separation and are
typically less efficient at controlling Pidsized particles. Cyclones can be used as a first stage

in a seriedf control devices in order to control emissions of larger sized particles. Electrostatic
precipitators rely on the ability to apply an electrostatic charge to particulate matter. Silica does
not readily accept an electric charge, and therefore wilb@atell controlled by an electrostatic
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precipitator. Wet scrubbers are typically more efficient than cyclones at controllingsiied

material, but not as efficient as a fabric filter. Wet scrubbers rely on a liquid spray to knock
particulate matter dwf the gas stream, but create a liquid process stream that must be

addressed. Fabric filters are typically woven into the shape of a cylindrical bag, which are then
arranged within a structure call edtpassbaghous
through the fabric filter in order to exit to the atmosphere. Over time, a cake of dust will

accumulate on each bag. This dust is periodically cleaned from the badleatdaon an

enclosed hopper.

Another similar control technology is calledhigh efficiency particulate air (HEPA) filter.

When compared to a baghouse fabric filter, a HEPA filter has finer fibers that have a higher
packing density. HEPA filters usually take the form of a cartridge that must be periodically
replaced. The usd a baghouse does not preclude the use of a HEPA filter, and a HEPA filter
could be added at a later date should the need Arls@ghouse can routinely achieve greater

than 99% control of all particulate matt®r massand 93% o#ll particulate mattesized

smaller tharPMzo by mass A HEPA filter can remove 99.98% of all particulate matemass

and 99.98% of all particulate matter sized smaller thamBiMmass When arranged in series,

this control strategy can achieve control greater tharD9® & all particulate mattem a mass

basis and greater than 99.99% of all particulate matter sized smaller tharoR B mass basis

Each of these devices are typically guaranteed by their respective manufacturer to achieve a
certain level of controlprovided that they are operated within certain operating parameter
ranges One such operating parameter is called ¢
the resistance to flow through the control device. The control device manufacturer izétend

the proper operating range. The pressure drop across each control device should be regularly
monitored in order to verify that the device is working properly.

Another periodic monitoring method is called a triboelectric sensor, or bag lealode®ay

leak detectors are designed to identify situations where a process stream has a relatively large
jump in concentrations, such as a tear or hole in a fabric filter. Bag leak detectors are useful
tools, but they do have limitations. These senamsensitive to moisture condensation and
variations in flow, which does not make them suited to all processes at silica sand facility.
Triboelectric sensors are useful on stacks that have a continuous flow and maintain a temperature
above the dew poinall particulate matter that has been collected by the baghouse should be
stored in an enclosed location until the matasigitherused in mine reclamatiasr transported

off-site. The suggested dust mitigation strategy for processing activitiesasclud

1 Capture Strategy: Enclose all processes and vent all emissions through a particulate
matter control device. Keep all doors and windows closed, and maintain negative gauge
pressure within the building.

1 Control Strategy: Operate and maintaire or moe filter-based particulate matter
control devicearranged in serieqfor examplefirst the process air is ducteddo
baghouse, then the air exiting the baghouse is routed to the HEPA filter, which is then
exhausted to atmosphégre

9 Periodic Monitoringand Recordkeepin@n each day of operation, record the operating
time and material throughput for each air emission uhilize a continuous parameter
monitoring system to monitor and record pressure drop across each control device every
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fifteen minutes Store each data point for at least five years. Conduct maintenance and

inspections on the following schedule:
A. maintain an inventory of spare parts that are subject to frequent replacement, as
required by the manufacturing specification or documeinteeicords under items H
and [;
B. train staff on the operation and monitoring of control equipment and
troubleshooting, and train and require staff to respond to indications of
malfunctioning equipment, including alarms and other indicators of abnormal
operation;
C. thoroughly inspect all control equipment at least annually, or as required by the
manufacturing specification (this often requires shutting down temporarily);
D. inspect monthly, or as required by the manufacturing specification, components
that are subject to wear or plugging, for example: bearings, belts, hoses, fans, nozzles,
orifices, and ducts;
E. inspect quarterly, or as required by the manufacturing specification, components
that are not subject to wear including structural componeotsiings, and ducts;
F. check dally, or as required by the manufacturing specification, monitoring
equipment, for example: pressure gauges, chart recorders, and recorders;
G. calibrate annually, or as required by the manufacturing specification, all
monitoling equipment;
H. maintain a record of activities conducted in items A to G consisting of the activity
completed, the date the activity was completed, and any corrective action taken; and
|. maintain a record of parts replaced, repaired, or modified éopréwvious five
years.

1 Corrective Actions: If the recorded pressure drop range or component of the control
device need repair corrective action should be taken as soon as possible. Corrective
action should return t he nficatecdsrangeraed/odr op t o
include completion of necessary repairs identified during the inspection.

Transportation

The following recommendations are intended to minimize particulate matter emissions that are
associated with transportation of silica sand,these recommendations could also be used for
other bulktransport industries. If the LGU is interested in reducing the effects of particulate
matter from transportatierelated processes, then the following suggestions could form the basis
for LGU permitrequirementsThe drop height at each material transfer point should be
minimized by using telescopic chutes and skirting. Trucks and railcars that receive silica sand
should do so via a telescoping loading spout that meets the design requiremerdsdigsthie
reference bookndustrial Ventilation Handboak A Manual of Recommended Practice for

Design currently in the 26th edition. Trucks that unload should do so within an enclosed
structure. The doors that allow the truck to enter and exit thadinkp station should be closed
prior to the unloading procedure. The drop height from truck bed to the surface or receiving
hopper should not exceed eight inches of open drop. Airborne material should be ducted to
particulate control equipment meeting ttame efficiencies described in firecedingsilica

sand processing section. Bottom dump trucks with dump gate skirts should be used for all over
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theroad transportation. The skirting should have a maximum veloigeound clearance of six
inches (ailgap). As described by Minn. Stat. Section 169.81, subd. 5bifldyuaks in silica

sand service should be covered. All railcars in silica sand service should be covered hoppers.
All trucks that leave the facility should be processed by a vehicle wizeskl station. The silica

sand facility should keep and maintain the following records for the trucks in silica sand service:

The number of trucks used on each operating day,

The number of hours that each truck was operated each day,

The haul route or ides used on each operating day,

The rated capacity of each truckoés engi ne,
The vehicle identification number (VIN) for each truck,

The amount of fuel used and fuel economy as averaged over a month,

The percent of time on idle,

The federal emission starrda that each truck engine is subject to, and

The tailpipe emission control technology used by each truck, such as:

CoNoOO~WNE

a. diesel oxidation catalyst,
b. diesel particulate filter, or
c. selective catalytic reduction.

Both onroad and offroad engines emit an arraypollutants at the tailpipe. These engines emit
particulate matter directly, and also emit pollutants such as nitrogen oxides (NOXx) that contribute

to the formation of particulate matter in the atmosphere. The USEPA summarized this
relationshipinth 01 0 Regul atory | mpact Ass sramlgsist r e g a
of the benefits associated with the NO2 NAAQS includes the ancillary benefits of reducing
concentrations of particulate matter (PM). Because NOX is also a precursor to PM2.5greducin

NOx emissions in the projected rattainment areas will also reduce PM2.5 formatiarman

exposure, and the incidence of PM2.®2 | at e d h éidditidnél inferindti@n cegasding

USEPA regulation of mobile sources can be found here:
http://www.ef.gov/otag/standards/basicinfo.htm

The standards for nemoad compression ignition engines (i.e. eambving equipment) are
assigned a o6tier6 rating. Generally speaking
standard for one or more polun t s . When compared to a o6Tier 1
more stringent standard for particulate matte
or newer engine has a more stringent NOx standard. Again, the pollutant NOx can cditribute
formation of particulate matter in the atmosphere.

In contrast with noftoad engines, eroadheavyduty highway compression ignition engines are
regulated by their model year. Model year 2007 was the most recent regulatory standard for
heavyduty highway compressicignition engines. When compared with a 2006 model year
engine, a 2007 model year engine has more stringent standards for particulate matter.

The onroad truck fleet should meet the following criteria:
1 All diesel trucks used in the samidning operation should be Model Year 2007 or newer,
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1 All trucks should follow an andidling plan that minimizes excessive idling, but accounts
for traffic, temperatures in excess of 90 degrees and less than zero degrees Fahrenheit,
and inclement weathehe plan should be developed by the LGU and the silica sand
facility. Examples of antidling regulations can be found at the following:

o The City of Minneapolis an aniilling ordinance
http://www.minneapolismn.gov/environment/air/airquality antiidling_home
o0 American Transportation Research Institute
http://www.atrtonline.org/research/idig/ATRI_Idling_Compendium
o USEPA
http://epamapl0.epa.gov/website/StateldlingLaws. pdf
1 All trucks should pass a state highway safety inspection.

The nonroad vehicle fleet should meet tfutlowing criteria:

1 Atleast 50% of the diesg@lowered equipment used in sand mining operations should
have a EPA certified TieB8 or betterengine,and

1 the remaining equipmeshould becertified to Tier2, and

1 All trucks should follow an aniidling plan that minimizes excessive idling, but accounts
for traffic, temperatures in excess of 90 degrees and less than zero degrees Fahrenheit,
and inclement weather. The plan should be developed by theabhGthe silica sand
facility.

All roads at a silicaand facility, other than mine haul roads, should be paved. Paved surfaces
should bevacuumswept on a daily basis. The facility owner should maintain records of the
following:
1. The roads swept, the time the roads were swept, and the method of sweeping.
2. Records of sweeping equipment breakdown and repairs, and records of contingency
efforts undertaken.

Temporary Storage

Temporary storage is defined to be the storage of stockpiles of silica sand that have been
transported and await further transport. &gerpiles that are intended to be ugatiefacility

on a recurring basis are not considered temporary storage; etaeiating wheréhese piles

should be enclosdd recommendedin situations where silica sand is to be stored on a

temporary basiand the material cannot be enclosed, then the sand should be checked for

moisture content and watered until the moisture content of the pile exceeds the amount indicated
below. After the temporary pile has been removedpéwed surfaces at the formeorstgearea

should be swept as soon as possifldhe US EPA gui dadn2cdée iddoecnutmefnite sé
emission estimates for uncontrolled and controlled processes. The controlled processes were
operated with a wet suppression system. Footnote b to Table22.190 f-4 @& Pi ndi cat es
the moisture content of the material ranged from 0.55% to 2.88%. The recommended moisture
content value is on the conservative end of the indicated r&wgggested requirements for

openair storage piles include:
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Moisturecontent: Greater than or equal to 2.9%

Test method / compliance assessment: American Society for Testing and Materials

(ASTM) method D 22182 or D 464393 (or equivalent). These test methods involve

weighing a wet sample, heating it, and then weighiagain.

1 Test frequency: once per day, within 2 hours of 12 noon. Testing is not recommended if
any of the following three items are true:

0 The facility receives rainfall of 0.16 inches during the previous 24 hour period, or

o the ambient air temperature e less than 35 degrees, or

o the weather conditions, in combination with the application of water, could create
a hazard near the storage pile.

1 Corrective action: If the test result is below the suggested moisture content requirement,
then the operator shld apply water to all exposed surfaces until subsequent moisture
content testing demonstrates that the moisture content is at or above the suggested
percentage.

1 Recordkeeping: keep esite records of each moisture content test summarizing the
method usedresults, time, date, temperature, and person performing the test

1 Temporary stockpiles or stripping/overburden stored outside the pit should have sediment

control mechanisms in place until the material is completely removed. Materials should

not be placedh surface water or stormwater conveyances such as curb and gutter
systems, or conduits and ditches.

= =4

A.3. NOISE MONITORING AND TESTING

a. Narrative Description and Background Information

Noise is a pollutant. While its physical and emotional effatsdifficult to define
guantitatively, the noise level itself can be measured.

The MPCA is empowered to enforce the state of Minnesota noise rules; however, the noise rules
apply to all persons in the state, with municipalities having some respdgdinilcompliance

with the rules. All sources of noise must comply with the noise level standards, unless
specifically exempted or a variance has been granted.

The MPCA has established standards for noise limits for residential and other areas in &linnesot
Rul es Chapter 7030. These standards are set
land use at the location of the receiver (person hearing the noise). Noise is measured with sound
meters for a period of one hour, and compared to statestaisgards. Two measurements are

usedi the L10 and the L50. The L10 standard is the noise level-(imedghted decibels) that

cannot be exceeded for more than 10%, or 6, minutes of the heweighted" means a specific
weighting of the sound pressumél for the purpose of determining the human response to

sound. The specific weighting characteristics and tolerances are those given in American
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National Standards Institute S11983, section 5.1. The L50 standard is the noise level that
cannot be exaxled for more than 50%, or 30 minutes, of the hour. Noise limits are most
stringent in NAC 1, which includes residential areas, and least stringent in NAC 3, which
includes industrial facilities.

The noise standards itemized in the table below destribéniting levels of sound established

on the basis of present knowledge for the preservation of public health and welfare. These
standards are consistent with speech, sleep, annoyance, and hearing conservation requirements
for receivers within areas grped according to land activities by the noise area classification
(NAC) system established in p&®30.0050However, these standards do not, by themselves,
identify the limiting levés of impulsive noise needed for the preservation of public health and
welfare. Noise standards in the table below apply to all sources.

Noise Area Classificatior Daytime Nighttime

L50 L10 L50 L10
60 65 50 55
65 70 65 70
75 80 75 80

wWN P

Compliance with Noise Standards

Unless specifically exempted under Minnesota Statute 116.07, Subdivision 2a, all sources of
noise must comply with the state standakasal governments have the authority to enforce

state noise standards, and may choose tptadeir own local ordinances regarding noise,

though they may not set standards describing maximum levels of sound pressure more stringent
than those set by the MPCA. In effect, local ordinances addressing outdoor sound level standards
may set levels iddital to the MPCA rules, and/or may address noise in ways not included in the
MPCA rule (for example, limiting permissible operating hours of noisy lawn equipment).

The MPCA assistsGUs in ensuring compliance with state noise standards by providingeadvi
loaningmonitoring equipment to assisGUs to measure noise levels, aegliewingprojecs for

noise issues through the environmental project review process. The MPCA also works to ensure
compliance at facilities for which it has issued an air enmssermit.

When evaluating noise, it is important to consider the proximity of the receiver to the noise
generator . A NI OSH study entitled fAiSnapshot
Gravel Operationso by E. R. taatomeratosscah eniit. R . Spe
noise of up to 97 db(A) in plant areas; these measurements were made 1 to 2 meters from the
equipment. Soundpressuras reduced by 6 dB for every doubling of distance. If the most

stringent noise standand Minnesotas 50dB, then the distance required in order to achieve a

noise reduction fror@7 dB to 50 dB is equal t®2[metes * 2(47/6) =456 meters], or about

1500 feet. Therefore, noise monitoring should occur at residences within 1500 feet of the

facility.
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b. Reommmendations, Standards, Criteria, Considerations

The most effective means of avoiding noise pollution is proper land use plamuing

implementation of planning through lande regulation; these regulations should be designed to
ensue thatland uses wh more stringent noise standards are located away from land uses with
less stringent noise requirements. Municipalities with the authority to regulate land use must take
all reasonable measures to ensure that the establishment of a particular latigityseiiaot

result in immediate violation of the state noise standards. Distance between noise sources and
receptors (people) is the most useful method for reducing sound levels.

Physical barriers can help to further reduce noise levels, but subbdselo require

consideration of necessary barrier heights, location, materials, cost, and durability. Shrubbery is
not typically an effective sound barrier, though it may change the perception of disturbances. In
general, a 106oot deep barrier of deastall, evergreen vegetation would have the effect of
reducing noise by 5 dB. A solid, wooden privacy fence will typically have a greater noise
mitigation impact than landscapin@uffers may also be used to create separation; buffers are
described latein this document in Section E.

A noise survey should be used to verify that the noise impacts from a silica sand facility have
been reviewed. The noise survey should include the followmgsiica sand project should
conduct a preonstruction noisenonitoring at every residence withl®s00 feet. This distance
should be measured from the property line of the silica sand facility to the property line of the
residence.The monitoring should include both a daytime and a nighttime monitoring period, and
should comport with the measurement methodology prescribed by the Minnesota Noise Rules at
7030.0060The road surfaces within the site should be constructed to maximize the use of traffic
circles. This will, in turn, minimize the need for vehicles te tieir backup alarm. After
construction and startup of the silica sand project, then the facility should conduct post
construction monitoring at the same locations and time periods. Any exceedance of the noise
standards should be mitigated by raisiegnb heights and adding landscaping until subsequent
testing shows compliance with the noise standafdilitional noise mitigation methods that are
specific to vehicles include: directional backup warnings, flashers, and proximity seifisors.
railcars ae used, then they should be coupled and wpleal only during daytime hours
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B. WATER QUANTITY, WATE R QUALITY

B.1. WATER QUANTITY

a. Description of Silica Sand Project Concerns

Silica sand activities such as mining, mine dewateshgry pipeline tansportation and wet
processing have the potential to impact groundwater and surface water resources. Mining at or
below the water table often requires the removal of large volumes of groundwater to dewater the
mine to facilitate dry mining operations. Whang of sand to remove firgrained particles, dust
control and the transportation of sand from the mine to the wet processing facility may also
require large volumes of water.

A cone of depression forms within the water table aquifer near any welhersump that is

pumping groundwater. Depending on sump depth, well construction, pumping regime, and local
geology, the degree and lateral extent of the water table drawdown will vary. Dewatering of a
mine has the potential to impact water availabilitp@arby domestic wellsnunicipal

production wells and water dependent resources. Dewatering of a silica sand mine, or other large
appropriations of groundwater, can reduce discharge to surface water resources such as
calcareous fens, wetlands, ponds, sakeout streams, springs, seeps, and watercourses leading

to potential degradation of fish and wildlife habitat.

b. Narrative Description and Background Information

The Commissioner of the DNR administers the use, allocation and control of all efdters

state. This includes both surface water and groundwater. The DNR is required to manage water
resources to ensure an ade dganancaeds. TheWadry t o mee
Appropriation Permit Program exists to balance competing managenjectivas that include

both development and protection of Minnesota's water resources.

A water use permit (appropriation permit) frélhe DNR Ecological and Waters Resources
Division is required for all users withdrawing more than 10,000 gallons of patefay or 1

million gallons per yeann accordance with Minnesota Rel&115066Q an application must be
submitted for each surface or ground water source from which water is proposed to be
appropriated. The applicant must provide written evidence agoship, or control of, or a

license to use, the land overlying the groundwater source or abutting the surface water source
from which water will be appropriated. The DNR commissioner is authorized to grant permits,
with or without conditions, or deny them

The Legislature has set the following water allocation priorities for MinnéSe&Minn.
Statutes 103G.261 for actual language)
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Domestic water supply

Consumptive use less than 10,000 gallons of water per day
Agricultural irrigation and processing

Power production

Other consumptive uses in excess of 10,000 gallons per day, and
Nonessential Uses

OuALNE

Silica sand mining related activities are considered a fifth or sixth water allocation priority
depending on specific details of the operation.

An appropiation permit application for a silica sand mine shdaddsubmitted to the DNR using
the Minnesota Permitting and Reporting System (MPAR8jtpt//www.dnr.state.mn.us/mpars/
In addition to filling ou the online permit application, the following information will need to be
attached to the electronic Water Appropriation Permit application:

* .

1. Mining Plan - for the duration of the mine operations

2. Reclamation Planincluding final disposition of the land or land use

3. Comprehensive Domestic Well Inventoerfor the potentially impacted area

4. WetlandDelineation- for the potentially impacted area

5. Hydrogeologic Investigation Reporincluding a resource impact analysisgter well
and boring records, information on the subsurface geologic formations penetrated by the
well, geologicalformation or aquifer that will serve as the water source, and geologi
information from test holes drilled to locate the site of the production well, the maximum
daily, seasonal, and annual pumpage rates and volumes being requested, information on
groundwater quality and the articulation afraundwater conceptual moder fthe area.

6. Aquifer Test Report with quantified aquifer properties

7. Groundwater Computer Modeteveloped in coordination with DNR that is

parameterized using aquifer test results, calibrated, verified and used to run simulations
of future possible mimg and reclamation scenarios

8. Calcareous Fen Management Pidif a calcareougen is potentially impacted)

9. Proposed Monitoring Planfor groundwater and surface water resources

10. Proposed Mitigation Planfor water use and water resource impacts including
proactive domestic well interference remediation policy.

*It is noted that somdaems as listed above, suchtlas Mining Plan or Reclamatioridh, may

evolve throughout the life of the proposed project. Applicable materials to this point should be
provided in the application package thassbeen coordinated and finalized to the extent possible
with the LGU. If throughout the life of the project, the proposed project changes such that these
plans are revised and proposed changes may affect the agtirgyg, the revised materials

should be provided to the DNR for further evaluation on how it pertains to the existing ftermit.
should also be noted that if the silica sand mine is located within one mile of a designated trout
stream in the Paleozoic pdatu ecological section, a silica sand mining trout stream setback
permit is required. This is presented in section E.5 of this document.
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Upon receipt, th&NR Area Hydrologist distributes the permit application and coordinates a
request for commentsitl the LGUs and DNMivisions ofFisheries, Wildlife and Ecological

and Water Resources stadf appropriategGroundwater technical review will be completed by
theDNR Regional Groundwater Specialist as the required reports and plans are submitted to the
DNR Area Hydrologist. Groundwater technical review will often include a domestic well risk
analysis, interpretation of the data, comments on any technical deficiencies and
recommendations for additional technical work, water monitoring or permit conlditignage.

All water appropriation installations must be equipped with a flow meter to measure the quantity
of water used. The methods used for measuring water use are based on the quantity of water
appropriated, the source of water, and the method obppating or using water. Records of the
amount of water appropriated must be kept for each installatiorm®hthlyreadings and the

total amount of water appropriated must be reported annually to the DNR along with payment of
the water use fees on orfoee February 15 of the following year.

The installation of monitoring equipment to detect potential impacts from permitted
appropriators is generally required for large users of water. Monitoring installations are to be
equipped with devices capable atarately measuring water levels, flows, or conditions. DNR
staff will determine the type, frequency and duration of measurements based on the quantity of
water appropriated or used, the source of water, potential connections to other water resources,
themethod of appropriating or using water, seasonal andtknng changes in water levels, and

any other facts supplied to tBNR Area Hydrologist. Permit conditions generally require

guarterly electronic reporting of monitoring data in a standard DNR foithatpermittee is
responsible for all costs related to establishing and maintaining monitoring installations,
measuring and reporting data.

If the total withdrawals and uses of ground or surface waters exceeds the available supply based
on establishedesource protection limits, including protection elevations and protected flows for
surface water and safe yields for groundwater, resulting in a water use conflict among proposed
users and existing users, a plan must be developed that includes propadhlisdting the

water.

In a recent survey dfGUs by EQB fa the purposes of this documeid of 16 respondents
reported that they defer to State requirements for addressing amyataltic mining water
guantity concerngOf the participating LGUs, 93%d.4 of 15 respodents) said they defer any
drinking water quantity and quality concerns for domestic wells and public water supply wells to
the State agencies. In addition, 37%0{@.6 respodentg of the participating LGUs developed
or negotiated watanonitoring plans with permittees. The LGU monitoring plans included
groundwater sti&c water level measurements (2/fesponsesgroundwater quality sampling

(2 of 7 responses), stream water quality sampling (1/ 7 responses), spegpavater quairt
sampling (1 of7 responses and other types of monitoring (4 of 7). Not included were stream
gaging, lake or wetland depths, and spring or seep discharge measur&oremisigation plans,
88% (14 ofl6 responses) of the participating LGUs defer to Stsgdand Conservation Act or
Public Waters requirements.
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c. List of Silica Sand Project Potential Impacts

Potential impacts are similar for bdtle Minnesota River Valley and the Paleozoic Plateau.

Reduced water availability in domestic wells

Reducedvater availability in municipal production wells

Reduced discharge to water dependent resources including calcareous fens, wetlands,
ponds, lakes, trout streams, springs, seeps, and watercourses

Degradation of fish and wildlife habitat

Impacts to state ptected species

Impacts on existingroundwater pollution plumes

Well interference complaints

Water use conflicts

= =4 =

= =4 =4 -8 9

d. Recommendations, Standards, Criteria, Considerations

In order to protect surface water, groundwater and water dependent resourcestérmrally
negative impacts associated with silica sand mining, processing, stockpiling and transportation
activities,Paleozoic Plateaand Minnesota River Valley LGUsuld consider the following
actionsbe required of applicants

i. Surface Water an@roundwater Appropriation Requirements

1.

2.

Permit Application CommenisThe LGU should consider providinigchnical comments
and policy concerns agppropriationpermit applications when requested by DNR Area
Hydrologist.

Annual Water Use ReporisThe volune of water that is pumped on an annual basis
should be reported to both the DNR and the LGU.

ii. Monitoring and Annual Submission of Monitoring Data Requirements

1.

Develop acomprehensive and detailed monitoring plan that requires the type, frequency
andduration of measurements necessary to adequately monitor site conditions.
Measurements could include groundwater static water levels, stream stages and
discharges, pond and wetland stages, spring and seep discharges, specified water quality
parameters, wland communities, listed species and other data that satisfies the
monitoring needs of state agency and LGU permits.

Monitoring Data SubmittalsData submittals should be reported quarterly in a
standardized electronic format to the LGU and state agdesignated contact.

Annual Monitoring Report An Annual Monitoring Report due by February™d each

year should be required that compiles, summarizes, analyzes and interprets the data for
the year as well as over the entire period of record. Basdted®eport, LGUs and state
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agencies may require changes in the monitoring plan, amendment of permits or changes
in operations.

iii. Mitigation Plan Requirements

1.

Well Interferencé a proactive well iterference response plan should be submitted,
approvedand made a condition of all permits. If the permittee fails to respond
adequately, DNR has a well interference complaint investigation authority and process in
place to determine if the well interference report is related to an appropriation permit and
will take action to restore water to the complainants if warranted.

. Water Use Conflict$ If the DNR anticipates or determines that there is a limited volume

of available water to one or more existing or proposed large water appropriator with the
same level bwater allocation priority (i.e. two competing silica sand operations), the

DNR will invite the LGU to participate in a water use conflict resolution process to
develop an allocation plan in accordance with Minnesota Rules.

Calcareous Fen Impadtdf based on théhydrogeologidnvestigatiorreport and

monitoring datathe DNR determines a calcareous fen will be impacted, a Calcareous
Fen Management Plan (CFMP) must be approved by the DNR Commissioner prior to the
commencement of the silica sandiaty that would cause the impact (M.S. 103G.223).

The project sponsor is responsible for preparing the Draft CFMP. The DNR will
coordinate the review and approval the CFMP in cooperation with the Wetland
Conservation Act (WCA) LGU and the Technical kxdion Panel (TEP). See

subsection E.6. Calcareous Fens for more details.

Impacts to other Wetland Dependent Resourdéebased on théydrogeologic
investigatiorreport and monitoring data that there is an impact to a water dependent
resource, the BR and LGU should enter into discussions with the permit applicant to
identifying appropriate actions or changes to operations to avoid, mitigate or compensate
for the impact and amend permit conditions accordingly.

Trout Stream Setback Permit RequiremarfRaleozoic Plateauln the Paleozoic Plateau
area of southeast Minnesota, all new silica sand mining operations within a mile of a
designated trout stream are required to apply for and obtain a trout stream setback permit
from the DNR prior to operatioof the mine. Sesubsection E.5. ofirout Strearaand

Class 2A Waters for more detalils.

References

Minnesota Statute

103G.255 ALLOCATION AND CONTROL OF WATERS OF THE STATE
103G.261 WATER ALLOCATION PRIORITIES

103G.281 WATER USE PROHIBITED WITHOUT MASURING QUANTITIES
103G.282 MONITORING TO EVALUATE IMPACTS FROM APPROPRIATIONS.
103G.287 GROUNDWATER APPROPRIATIONS

Minnesota Rules:
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6115.0710 ADDITIONAL REQUIREMENTS AND CONDITIONS FOR DEWATERING
6115.0730 WELL INTERFERENCE PROBLEMS INVOLVING APPROPRIKKNS
6115.0740 WATER USE CONFLICTS.

6115.0750 PROVISIONS AND CONDITIONS OF WATER APPROPRIATION PERMITS

DNR web page:
http://www.dnr.state.mn.us/waters/watermgsetction/appropriations/index.htmi

LCMR Study of the Hydraulic Impacts of Limestone Quarries
files.dnr.state.mn.us/publications/waters/Quarries_Imp8&etstion_2_Outcomes.pdf

B.2. WATER QUALITY

B.2A. WELL SEALING

a. Description of Silica Sand Project Concerns

Silica sand operations require the use of groundwater wells for a variety of reasons. Wells are
installed for monitoring purposes when groundwater is needed for uses such as dewatering,
industrial processes, and drinking water. Wells that are no longer in use can become buried and
forgotten; if they have not been properly sealed, they mayatttesss a drain for surface runoff,

delris, and other contaminants to groundwater supplies. Therefore, when wells are no longer in
use or needed, to help ensure that groundwater is protected to the fullest extent possible, proper
well sealing procedures should be implemented to help elimacatderated pathways for

surface contaminants to reach the groundwater.

Preexisting wells within the footprint of the mine site may also pose a risk to groundwater if
damaged or altered during mining operations. Such wells, if still in use, requireateequ
protection to prevent damage. If they are not in use, they should be properly sealed or
completely removed.

b. Narrative Description and Background Information

Minnesota Statute 1031.241 requires that any well or boring that threatens grourtphaétey

or otherwise poses a threat to health or safety, or is not in use (unless the property owner has a
maintenance permit), must be sealed by a licensed contractor. Once a well is sealed, the
contractor must submit a well and boring sealing recoMD#i. An existing well within the

mine site footprint that is damaged and threatens groundwater, or any well installed during mine
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operations that is no longer needed, must be properly sealed to prevent potential contamination
of the groundwater.

c. List of Silica Sand Project Potential Concerns

Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau

Both the Minnesota River Valley and the Paleozoic Plateau have the:

1 Potential for contaminants to discharge to eadtaminate groundwater through unused,
unsealed and/or abandoned wells.

d. Recommendations, Standards, Criteria, Considerations

For both the Minnesota River Valley and the Paleozoic Plateau, LGUs could consider the
following:

1.

In order to prevent containation of groundwater through abandoned wells or wells
previously used in silica sand operations, requirements should be put in place at the silica
sand site for procedures and notifications on the closing of ardi$orings on the mine
propertywhen hey are no longer in use. Therefore, any unused, unsealed wells should be
brought back into use or sealed in accordance with Minnesota Statutes, Chapter 103I, and
Minn. R. 4725. A licensed contractor should be hired byipdicant to perform the sealin
Theapplicant should be required to submit notification to the LGU when well sealing has
occurred.

In addition, if theapplicant constructs any boreholes for the purpose of exploration, the
boreholes should be properly sealed to prevent adverse srgpagtoundwater sources.
Documentation supporting proper borehole sealing should be submitted to the LGU.

Furthermore, prior to construction of any new silica sand operations, a study should be done
by theapplicant to identify all wells including argotential preexisting unused or

abandoned wells on the property and on property surrounding withstatnéemile in all
directions from propertpoundariesAt a minimum, this should include a review of the

publicly available well records in the Countyell Index (CWI). For residential properties in
areas not serviced by a public water supply, but for which no well record exists in CWI, it
should be assumed that a drinking water supply well is present and likely located near the
residence.Documentatn showing the results of this well search and inventory should be
submitted to the LGU.

Additional information on the construction of wells can be found at
http://www.health.statenn.us/divs/eh/wells/constructigritirther information on sealing of

wells can be found dtttp://www.health.state.mn.us/divs/eh/wells/sealing/
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B.2B. MONITORING AND MITIGATION PLANS

I.  Groundwater quality monitoring and mitigation plan req uirements with
annual submittal

a. Description of Silica Sand Project Concerns

All mining operations pose a potential risk to groundwater as a result of the removal of
protective geologicahaterials that help to filter contaminants from water infiltrating from the
surface or prevent their migration into lower aquifers. Proper site planning, careful site
management during mine operations, and appropriate site reclamation following camygfietio
mining activities can help to minimize or eliminate risks to the groundwater, but this should be
verified with monitoring.

Silica sand mining operations that infiltrate process wastewaters (meaning any discharge not
comprised entirely of stormwateryater frommine pit dewatering (meaning any water that is
impounded or that collects in the mine and is pumped, drained or otherwise removed from the
mine through the efforts of the mine operator), or stormwater (mgatormwater runoff, snow

melt runof, and surface runoff and drainage) should be required to conduct groundwater
monitoring to assure that aquifers have not been adversely affected by site operations. Surface
water monitoring may also be required if contaminated groundwater dischargeade su

waters.

Some silica sand processing operations use flocculants to accelerate settlingaifiad

materials from sand washing water. This allows for the wash water to be rapidly recycled, so
less water and smaller settling ponds may be ust girocessing facility. The primary
flocculants used are polyacrylamide and, less often, polydiallyldimethyl aluminum chloride
(PDADMAC). While these chemicals are considered to be nontoxic and are used in the food
production and drinking water treatmendustries, small residual amounts of the chemicals

from which they are formed, acrylamide and diallyldimethyl aluminum chloride (DADMAC) are
found in the flocculants and may pose a risk for groundwater and surface water contamination.
The low levels oficrylamide found to date in water are not expected to have health effects.
However, at high doses, acrylamide can damage the nervous system and male reproductive
organs. Studies have also shown that chronic acrylamide ex@tdugh dosesauses tumorsi
rodents. MDH continues tmonitorfor acrylamide in residential wells and public water supplies
in areas of concern

As aresult, it is critical that flocculant addition rates are controlled to keep acrylamide
concentrations below levels of healtncern; any waters or wateediment slurries that may

contain acrylamide are properly managed to prevent degradation of water quality; and adequate
monitoring is employed to detect any changes in water qugdised on available information,
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MDH developed health based guidance value of 0.2 parts per billion for acrylamide in drinking
water.The guidance value is based on protecting Minnesotans from cancer. For more
information about acrylamide and drinking water see the MDH information sheet found at
http://www.health.state.mn.us/divs/eh/risk/guidance/gw/acrylainfo.pdf

There is some evidence gaggest that acrylamide may be present in some blasting agents,
howeverfurther study is needed to distinguish contributing sources and cumulated impacts of
acrylamide in the environmentf additional evaluation confirms that some blasting agents are a
source of acrylamide, additional monitoring requirements may be esabtsiprotect water
guality. No analytical methods have yet beenaleped for pPDADMAC or DADMAC.

In addition to generating wastewater that requires proper management, mine excavation below

the water table and subsequent dewatering, may create new ymtowshallow groundwater
contaminants to migrate to deeper aquifers. This is of particular concern in the Minnesota River
Valley Region, where accessing the Jordan Sandstone often requires the removal of confining
layers near the base of the PrairieGhien Group. Dewatering of the upper Jordan may create a

|l ocalized fAcone of depressionodo that can dr aw
into the deeper aquifer.

A related concern is that mines requiring dewatering may also require endimdgtration

galleries (meaning a pond, trench, or other structure through which water is infiltrated to control
the potentiometric surface of groundwater in order to mitigate the effects of dewatering on
nearby wells or natural features, such as welamtl surface water bodies) to prevent

drawdown impact$o nearby wells or surface water features. Infiltration galleries in limestone
or dolomite formations may potentially create conditions conducive to the formation of karst
features, such as sinkhsland solution cavities, which can accelerate the migration of surface
contaminants to groundwater.

b. Narrative Description and Background Information

The type of mine operation, hydrogeologic setting, and presence of groundwater users and
contaminahsources will determine the specific groundwater monitoring and mitigation
requirements for a given mine site. Thorough site characterization is critical to the development
of appropriate groundwater monitoring and mitigation plans. Issues to comsieie:

1 The amount and type of geologic materials to be removed and the potential for this to
increase the vulnerability of groundwater to contamination;

1 The type of wastewater (e.g., from sand processing, dewatering, or stormwater) stored in
ponds or raifiltrated at the site;

1 The proximity of the site to surface water features and the potential for those surface
waters to enter the mine site during periods of flooding;

1 The type and volumes of chemicals used at the site and their potential to reach the
groundwater,
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1 The use of dewatering at the mine, its potential to alter local groundwater flow systems
and aquifer characteristics, and the possibility of capturing any nearby groundwater
contaminant plumes;

1 The potential for infiltration galleries and similstructures, used to manage dewatering
drawdown impacts, to alter aquifer characteristics and increase the potential for
contaminants to reach the groundwater; and

1 The location and proximity of groundwater users (especially public or private drinking
wate wells) and sensitive surface waters that may be negatively impacted by any
changes to groundwater quality or chemistry.

Groundwater in the Paleozoic Plateau of SE Minndsqgtarticularlyvulnerable to

contamination duéo its really extensive karst talscape. ldrst developmerdccursfrom the
dissolution of carbonate bedrock. Kafsiatures sut as sinkholes, caverns, and solution

enlarged fractureallow infiltrating surface water and any contaminants it contains to rapidly
enter the groundwater systeand move large distances, without the beneficial filtering that
occurs in most nokarsted aquifersWhile karst features may be present within the Minnesota
River Valley (MRV), their location and distribution is not as watlidied as in the Paleozoic
Plateau. In addition, the area where bedrock is within 50 feet from the surface is restricted to a
narrow ribbon within the MRV, which is a significantly smaller area tharPtieozoic Plateau

karst landscape.

Sinkholes and other karst features tendlign along large bedrock joints that allow vertical
migration of infiltrating water through otherwise massive, low permeabilitgdtone and

dolomite to occur.In SE MN, these joints are often present in subparallel, intersecting sets and
sinkholes argarticularly apt to form where two joints intersect. Investigations in SE MN have
determined that sinkholes and other karst features are particularly likely to occur in areas where
the contact zone between the Shakopee and Oneota members of the iPiendormation

is at or near the surface of the bedrock beneath a thin (<50 feet) layer of overlying sedimentary
deposits and/or when this zone is near the water table (Dalgleish and Alexander, 1984;
Alexander and Maki, 1988; Alexander, et al., 2018Js0, activities that alter surface drainage

to sinkholes may result in new sinkholes opening nearby (Alexander and Lively, 1995).
Sinkholes are also known to form in the baSalPeter Sandstone, often due to the upward
propagation of karst features finche underlying carbonate formations.

Because of the greater risk to groundwater in the Paleozoic Pldtehydtogeologic

evaluation oproposed mine sites in SE Minnessteuldinclude an assessment of-site and

nearby karst features, includiag evaluation of the alignments of mapped karst features within
aonemile radius of the proposed mine to determine possible locations of intersecting joint sets.
New remote sensing tools, such as LIiDAR (Light Ranging and Detection), provide imagery tha
reveals surface and near surface structures better than aerial photography and should be used to
located currently unmapped karst featurés.areasnappedas having digh probability of

karst formation (or where the contact of the Shakopee and Omeataers of the Prairie du

Chien group is less than 50 ft. below the ground surface and/or at or near the water table),
geophysical surveys may be required to evaluate the subsurface below the proposed mine for
karst featuresThis investigation could besed to consider establishing, ooaseby-casebasis,
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mining setbacks from any sinkholes, disappearing streams and blind valleys that may be of
concern.

Mining activities in areas of SE Minnesota designated by the MinnBsgartment of Natural

Resouces, in Part B of the County Geologic Atlases having a fAimoderate to
of kar st dhouddé anglyres narefullRemoval of sandearing formations below

the elevation of the surrounding land surface could lead to the cre&tamepression in the

bedrock surface that might act as a focal point for water infiltration that may accelerate karst
formation. In addition, it should be noted that the very act of removing the overlying sandstone

may increase thergbability of karstdevelopment, causing an area designated as low or

moderate probably to having a moderate or high probability.

Additionally, mining activity that occurs 1in
Areas, 0 shoul d al so lefsalsadqyiferendterialsin tikefelctititaly . R
aquifer recharge and filtration zones may result in degraded water quality. If mining is allowed

to occur in these areas, care must be taken to ensure the mining activities do not alter the
groundwater thw patterns that sustain the ecologically fragile springs, seeps, and wetlands of

this region and provide groundwater filtration and aquifer recharge critical to numerous city

water supplies.

In the Minnesota River Valley, only the base of the Prairi€ldien Group is usually present and

is removed by the mining activities, as the target formation is the underlying Jordan Sandstone.
Since many of these mines are at least partially dewatered during active mining, water quality
issues within the mines witlitend to have more impact on the Jordan aquifer than the overlying
Prairie du Chien. However, changes in the water table elevation as a result of dewatering and/or
infiltration of excess water through infiltration galleries or other structures mayyladfdct

karst feature formation in the Prairie du Chien and could result in water quality impacts to that
aquifer. Where dewatering or infiltration is planned, the presence of karst features, or the
potential for their formation, should be evaluatediescribed above.

c. List of Silica Sand Project Potential Impacts

It is important to understand the regional hydrogeology of a project and to grdjustiwater
monitoringaccordingly If silica sand mining and/or operations occur in an area ouisithe

two regions indicated below, then whichever geology and hydrology most closely matches that at
the proposed site should be the set of recommendations followed. It is recommended that, if
needed, the LGU hire a consultant to assist with the reconetiens below and charge the fee

to theapplicant; different consulting firms should be usgdhe LGU andapplicant.

It should also be noted that some of the following recommendations may be included as a
requirement in a state National Pollutantdbiarge Elimination System (NPDES)/State Disposal
System (SDS) permit. However, not all silica sand facilities are required to obtain state permits.
Additionally, depending on the type of state permit the facility is eligible for, certain
requirements andonditions such as groundwater monitoring may or may not be included.
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LGUs can contact state agencies with any questions on when a state permit is required and what
may or may nobe covered in a state permit.

In a recent survey of LGUs by EQB for therposes of this document, 13 of 16 respondents
reported that they defer to State requirements for addressing amyataltic mining water

guality concerns. Of the participating LGUs, 44% (7 of 16 respondents) developed or negotiated
water monitoring plangith permittees. The LGU monitoring plans included groundwater static
water level measurements (2 of 7 responses), groundwater quality sampling (2 of 7 responses),
stream water quality sampling (1/ 7 responses), spring or seep water quality samplifig (1 of
responses and other types of monitoring (4 of 7). Not included were stream gaging, lake or
wetland depths, and spring or seep discharge measurements. In regards to mitigation plans, 19%
(3 of the 16 responses) of the participating LGUs developed otiategba mitigation process

and requirements, 88% (14 of 16 responses) defer to State Wetland Conservation Act or Public
Waters requirements, and 56% (9 of 16 responses) defer to Federal requirements.

Both the Minnesota River Valley and the Paleozoi¢eRla have the:

1 Potential for process wastewater, dewatering and stormwater constituents to contaminate
groundwater;

Potential for dewatering to capture nearby contaminant plumes;

Potential for contaminated groundwater to discharge to surface watersuged ca
contamination;

Potential for ranfiltrated waters to change aquifer characteristics; and

Potential for complex hydrogeology, high groundwater flow velocities and sensitivity to
contamination.

E

= =

Minnesota River Valley onsideration:
1 Potential for remoal of confining layers above Jordan Sandstone and increased potential
for shallow groundwater contamination being drawn downward due to mine pit
dewatering.

d. Groundwater Monitoring and Mitigation Plan Recommendations, Standards,
Criteria, Considerations:

i. Groundwater Monitoring Plan

1. Site Characterization
a. Review of all available geologic and hydrogeologic information for the site and
provide:

i. Assessment of and map indicating groundwater elevation, hydrologic
gradient, and groundwater flow directiorr the project area.

il. Crosssection showingre-mining overburden and deposit thickness,
geologic composition, and the approximate groundwater elevation as
determined by hydrogeological investigations.
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iii. Crosssection showing poshining topography of projedite and
thicknesses of remaining geologic formations

1. Paleozoic Plateaundicate if the contact of the Shakopee and
Oneota members of the Prairie du Chien group will be less than 50
feet below the ground surface, as this is a predictor of increased
potental for sinkhole formation (Dalgleish and Alexander, 1984
Alexander and Maki, 1988; Alexander, et al., 2013

iv. Assessment of groundwater vulnerability before, during, and after mine
operations.

v. lIdentification of any chemicals, such as flocculants, thdthgilused at the
site, description of how the chemicals will be managed, and an evaluation
of any potential pathways for the chemicals to enter surface water or
groundwater.

vi. Paleozoic Plateau:

1. Review all available otine databases, aerial photos anBAR
images to identify any karst features within one mile of the project
site, including possible intersections of joint sets

2. ldentify any structural bedrock features such as anticlines,
synclines, monoclines and domes, as such features are often
associazd with higher densities of bedrock fracturing.

3. Conduct an ofthe-groundsite reconnaissance to identify any karst
features on and within 500 feet of the project site.

a. Karst features include: open and filled sinkholes, sinkhole
drainage areas, depresspknown caves, resurgent
springs, seeps, disappearing streams, karst windows, blind
or dry valleys, and open fractures and joints.

b. In agricultural areas, drain tile systems should be examined
since such systenmsaydrain to kast features or to surface
waters.

4. Provide a map showing the location of any karst features
identified

5. Evaluate whether the project site is located within the Decorah
Edge, or its associated AEdge Sup

6. Due to the complexity of groundwater flow in this region, the
water tdole configuration should be carefully evaluated:

a. The study area should be sufficiently large to determine the
potentiometric surface in all directions from the site until
eitherthe water table is established by measurements to be
consistently higher thaat the vicinity of the siter a
definite discharge boundary (such as a large perennial
stream) is reached.

b. After groundwater flow direction has been determined and
all discharge points identified, a final groundwater/surface
water monitoring plan can lestablished.

b. Groundwater recepta@earchthat identifies all groundwater users (especially
drinking water wells) within a onmile radius of the sitancluding a review of
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any publicly available well recordblote that a simple review of the County Well
Index is not sufficient; all residential propertiasareas not serviced by a public
water supplyshould be assumed to have a drinking water,waless specific
information indicates otherwise.

i. Prior to construction of any silica sand operation gdmicant should
evaluate the potential increase in vulnerability of public drinking water
supplies due to the removal of geologic materiBtee Minnesota
Department of Health is available to provide information or guidance in
this area for the applicant.

c. ldentification of any contaminant sources near the site and review of any available
information regarding known groundwater contamination within 1 mile of the
site. This should include any nearby surface waters that may encroach on the
mine site during p&wsds of flooding.

d. Identification of all chemicals to be used at the site, including known residual
contaminants of those chemicals and all known breakdown products.

e. ldentification of all areas on the project site where wastewatgr,ffom sand
processig, dewatering, or surface water runoff) will be stored or infiltrated.

2. Monitoring Well Network

a. The groundwater monitoring well network should be configured to provide
sufficient information to evaluate water quality upgradient and downgradient of
the prgect site.

i. The number, location and depth of the wells will depend on such factors as
the complexity of the local hydrogeology, size of the project site, depth of
the mine, the number and location of wastewater storage/infiltration areas,
whether dewatermpis occurring, etc.

ii. Additional wells may be needed over time if site monitoring indicates
groundwater flow directions differ significantly than those used in
planning the monitoring well network.

iii. In areas where dewatering or infiltration is occurringyetical flow of
groundwater is otherwise indicated, the monitoring well network should
include nested wells to detect vertical movement of groundwater and
contaminants.

b. Thenetwork must include monitoring wells located between the project site and
any davngradient groundwater receptors, such as public or private drinking water
wells.

i. The depth of such monitoring wells should be appropriate for detecting
any siterelated contaminants migrating toward the drinking water well.

c. At mines where dewaterimgccus, monitoring wells should be placed between
the project site and any edfte contaminants that may be drawn toward the
project site.

d. Bedrock monitoring wells could be considered and be logged (gamma, caliper,
video, fluid temperature, and conductiviggistivity) in order to identify zones of
preferential flow. Information provided by these monitoring wells may be
especially beneficial if a contaminant spill were to occur.

e. Minnesota River Valley Region
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i. Regional groundwater flow for mines in this avell generally be toward
the Minnesota River, but the potential influence of bedrock structures such
as buried bedrock valleys and upwelling from deeper aquifers near the
river should be considered in planning monitoring welworks for this
region.

f. Paleozoic Plateau

i. The complexity of the hydrogeology of this region requires careful
tailoring of monitoring well networks to sigpecific conditions and
should account for and intercept:

1. significant fluctuations in water table elevations typical of karsted
aquifers, and
2. the presence of high permeability zones along bedding planes
a. If no such zones are identified in the site characterization,
wells should be cased to the depth where competent rock is
encountered and left open below that for a minimum
interval d ten (10) feet.

ii. Natural monitoring points, such as springs, cave streams, and seeps
identified as being potential discharge points for groundwater from the
facility must be incorporated into the groundwater monitoring network.

iii. Dye tracer studies can albe employed to determine flow regimes.

g. All monitoring well construction shall follow MDH requirements in Minn R.
Chapter 4725. Any silica sand operation should be consistent with wellhead
protection (WHP) plans as outlined in MN Rules 4720 and the Wellhea
Protection Issues Related to Mining Activities document created by the Minnesota
Department of Health in August 2009; this document can be found at:
http://www.health.state.mn.usyd/eh/water/swp/mining.pdf

3. Sample Collection and Analysis

a. Prior to mining operations at the site, groundwater samples should be collected
from monitoring wells and nearby drinki
groundwater quality.This importantstep could be accomplished by sampling
from any or all of the following:

i. Monitoring wells
ii. Nearby drinking water wells
iii. Natural monitoring points, such as springs, cave streams, and seeps
identified as being potential discharge points for groundwater tinem
facility.

b. The hydraulic conductivitand groundwater flow velocityf the potentially
affected aquifer(s) should be determined to help set an appropriate sampling
frequency.

c. The frequency of groundwater monitoring well sampling once mining begins will
vary depending on the hydrogeologic setting and site operations, however, a
typical monitoring plan initially requires quarterly monitoring. The frequency of
sampling may change in response to such things as:

i. Sampling results over time that support eitimere or less frequent
sample collection;
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ii. Potential contamination events, such as chemical releases within the
project site or flood waters from a nearby surface water entering the mine
pit or infiltration areas;

iii. Detection of siteelated contaminants ohanges in groundwater
chemistry.

d. Theparametersnalyzed will vary depending on the hydrogeologic setting and
site operations, however a typical analyte list includes:

i. pH

ii. specific conductivity

iii. temperature

iv. total coliform bacteria

V. nitrite + nitratenitrogen

vi. naturally occurring metals, such as iron, manganese, and arsenic, that may
be mobilized as a result of changing groundwater chemistry

vii. petroleum hydrocarbons or volatile organic compounds (VOCs) to detect
any leakage from vehicles or other equipment uséukssite.

e. In addition to the above, monitor on an annual basis (at least initially) for:

i. Hardness

ii. Aluminum (dissolved and total), antimony, barium, beryllium, boron,
cadmium, chromium, cobalt, copper, lead, magnesium, molybdenum,
nickel, selenium, silve thallium, total tin, and zinc.

f. The frequency of drinking water well monitoring near the site should be based on
aquifer hydraulic conductivity and distance and direction of the well from the
project site, but initially should be at least annual.

i. Detecton in monitoring wells of siteelated contaminants, bacteria, or
changes in groundwater chemistry should result in sampling of
downgradient private wells.

ii. As a precaution, if flood waters enter the mine pit or site infiltration areas,
downgradient drinkig water wells should be sampled for bacteria and any
other relevant contaminants.

g. At sites where flocculants will be used, the following chemicals should be
included in the groundwater monitoring (both before and after mining begins):

i. Polyacrylamidebasedlocculants:

1. Acrylamide
2. Total Kjeldahl nitrogen (EPA method 351.2)
3. Nitrate + nitrite (EPA method 353.2)
ii. Poly-diallyldimethylammonium chloride (PADMAC) based flocculants:
1. p-DADMAC, if an analytical method is available
2. Diallyldimenthylammonium chloride (DBMAC), if an analytical
method is available.

h. At minimum, all sampling and monitoring results should be submitted to the LGU
on an annual basis. Any monitoring and sampling that shows potential of
contamination should be subject to additional monitorirdytarmitigation by the
applicant as requested by the LGU foll ow
results.
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i. Groundwatemonitoring should continue for some period of time following the
cessation of mining activities to monitor for contaminant mignatieer time and
to ensure the adequacy of site reclamation. The duration and frequency of
sampling will vary depending on the hydrogeologic setting, previous sampling
results, site operation history (i.e. any record of chemical spills or flooding), etc.,
but should continue for no less than 5 years following final site reclamation.
Further monitoring should be based on a review of the monitoring data compiled
up to that time.

J. Paleozoic Plateau

i. The inherent variability of karst settings should be eaald by sampling
during three major recharge events (i.e. large rainfall event or snowmelt)
prior to the start of mining operations to characterize groundwater flow.
This should include measurement of:

1. hydraulic head, temperature and specific conductanonearby
wells, and

2. discharge volume, temperature, and specific conductance at natural
discharge points such as springs.

ii. These same parameters should also be measuredegtairgs during all
other routine site monitoring events

k. Minnesota River ValleRegion

i. Many areas of this region have naturally occurring elevated concentrations
of manganese in the groundwater. Monitoring of this metal, both before,
during, and after mining operations should be required to determine if
changes in water chemistry@tnear the project site affect these already
high concentrations.

ii. Where the site evaluation indicates the presence of karst features on or
near the mine site, sampling during three major recharge events, to the
extent possible, as described above folRthleozoic Plateau, should also
occur.

ii. Groundwater Mitigation Plan

a. The applicant shall provide a plan for responding to detections ettated
contaminants or alterations in groundwater chemistry. This plan must specify:
I. Response actions to beken for detections in monitoring wells; and
ii. Response actions to be taken for detections in drinking water wells.

ii. SurfaceWater Quality Monitoring and Mitigation Plan Requirements with
Annual Submittal
a. Description of Silica Sand Project Concers

Silica sand mining operations thave process wastewaters (meaning any discharge not
comprised entirely of stormwater), mine pit dewatering (meaning any water that is impounded or

January 2017 page6l



that collects in the mine and is pumped, drained or otherwise remmovedHe mine through the
efforts of the mine operator), or stormwater (means stormwater runoff, snow melt runoff, and
surface runoff and drainage) have the potential to impact surface waters (meaning all streams,
lakes, ponds, marshes, wetlands, reserysimsngs, rivers, drainage systems, waterways,
watercourses, and irrigation systems whether natural or artificial, public or private). Silica sand
mining operations that have process wastewaters, dewatering and/or stormwater discharges to
surface waterare required per Minn. R. 7001.0150 to conduct wastewater and surface water
monitoring to assure that waters of the state (meaning all streams, lakes, ponds, marshes,
wetlands, watercourses, waterways, wells, springs, reservoirs, aquifers, irrigatiomsyste
drainage systems and all other bodies or accumulations of water, surface or underground, natural
or artificial, public or private, whichre contained within, flow through, or border upon the state
or any portion therefore) have not been adverselgtaffieby site operations.

b. Narrative Description and Background Information

Differences in surface water monitoring and mitigation plan requirements for site wastewater
management and direct runoff to surface waters are not expected for the diéfigremsé of the

state (MN River Valley and Paleozoic Plateau). However, the potential for rapid movement of
groundwater to surface water without benefit of filtration by aquifer materials, which is typical in
karsted areas such as the Paleozoic Plateaanarseirface waters in that region may be more
vulnerable to contamination from silica sand mining. Surface water sampling plans should reflect
the possibility of groundwater discharge to surface waters in this region. Groundwater discharge
points to surfae waters identified during site characterization should be monitored for site
related contaminants and changes to water chemastigiscussed in th@roundwater

Monitoring and Mitigation Plansubsection. Additional sampling of the receiving surface

waters should be based on these restitsilica sand mining and/or operations occur in an area
outside of the two regions indicated below, then whichever geology and hydrology most closely
matches that at the proposed site should be the set of recomimesfztowed. It is

recommended that, if needed, the LGU hire a consultant to assist with the recommendations
below and charge the fee to tplicant; different consulting firms should be usgdhe LGU
andapplicant.

It should also be noted that pess wastewaters, dewatering, and stormwater discharges are
likely covered under a state National Pollutant Discharge Elimination System (NPDES)/State
Disposal System (SDS) permit. However, not all silica sand facilities are required to obtain state
permis. Additionally, depending on the type of state permit the facility is eligible for, the
following monitoring recommendations and conditions may or may not be included. LGUs can
contact state agencies with any questions on when a state permit iscraguainghat may or

may notbe covered in a state permit.

In a recent survey of LGUs by EQB for the purposes of this document, 13 of 16 respondents
reported that they defer to State requirements for addressing amyataltic mining water

quality concernsOf the participating LGUs, 44% (7 of 16 respondents) developed or negotiated
water monitoring plans with permittees. The LGU monitoring plans included groundwater static
water level measurements (2 of 7 responses), groundwater quality sampling (2pohses},
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stream water quality sampling (1/ 7 responses), spring or seep water quality sampling (1 of 7
responses and other types of monitoring (4 of 7). Not included were stream gaging, lake or
wetland depths, and spring or seep discharge measuremeaegards to mitigation plans, 19%

(3 of the 16 responses) of the participating LGUs developed or negotiated a mitigation process
and requirements, 88% (14 of 16 responses) defer to State Wetland Conservation Act or Public
Waters requirements, and 56% (9l6fresponses) defer to Federal requirements.

c. List of Silica Sand Project Potentiallmpacts

Both the Minnesota River Valley and the Paleozoic Plateau have the:
1 Potential for process wastewater, mine pit dewateand stormwater constituents to
discharge to surface waters and cause contamination

Minnesota River Valley
1 As most of the mine dewatering activities are likely to happen in in this region, some
additional focus on possible impacts of dewateand associatedastewater
management may breecessary for mines along the Minnesota River Valley.

Paleozoic Plateau
1 Karst features, such as sinkholes, caves, and solution enlarged fractures, can accelerate
movement of siteéelated contaminants from groundwater to surface waters. Additional
surfacewater monitoring may be needed, based on the site characterization, to evaluate
whether siterelated contaminants are impacting nearby surface waters.
1 Additional precautions should be required if wastewater pond construction will occur in
karst regions deito the potential for sinkhole development beneath such structures.

d. Recommendations, Standards, Criteria, Considerations

As mentioned above, there are three potential types of surface water discharges from silica sand
mining and processing operat®rmprocess wastewaters (e.g., wash water), dewatering, and
stormwater discharged.o the degree possible, this water should be captursitteoand reused,

to minimize water demand. If waterinfiltrated onsite then proper infiltration techniques,

goad engineering, and best management practices need to be in place to protect groundwater
from potential contamination.

Therefore, ® ensure that these dischargesndt pose a risk to surface and groundwater
contamination, the following requirements aeeommended:

i. Surface Water Monitoring Plan

1. Process wastewateProcess wastewaters (e.g., wash water) that occur at silica sand
operations are often treated through the use of settling ponds. If chemical additives, such
as flocculants, are used to trpaocess wastewaters at silica sand mines then additional
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precautions are needed. Flocculants are a chemical additive commonly used by silica
sand operations to speed up the settling rate of very fine particles present in the
wastewater. If chemical aides, such as flocculants, are proposed for use by the
applicant,then:

a. Lining of all settling ponds recommendesdo that a closetbop system with no
discharges to waters of the stégeoundwater and/or surface waterpbtained.
Lining of settlingponds should be in compliance with state requirements; more
information on pond lining can be found at
http://www.pca.state.mn.us/index.php/water/waypesand
programs/wastewater/wastewatechnicalassistance/wastewater
engineering/technicahformation.htmi

i. If wastewater ponds are lined and a clekxp system is in place sbat
no discharges to waters of the state are occurring (i.e., no discharge to
surface waters or groundwater), then process wastewater monitoring for
the parameters listed below is likely not needed, but is at the discretion of
the LGU.

b. If wastewater pods are not lined and a clek®p system is not in place, and
discharges to waters of the state will occur, in addition to any required state
NPDES/SDS permit, then the following monitoring of process wasteveser
needed based on site specific conditjegmsecommended

i. For process wastewater discharges to groundwater, follow the Sample
Collection and Analysis recommendations found in the Groundwater
Monitoring Plan section above.
ii. For process wastewater which will discharge to a surface water(s),
monitoring on a quarterly basis recommendetbr:
Total suspended solids (TSS)
pH
Temperature
Specific conductivity
Flow
Oil & grease and surfactants
Chemical additives
a. If polyacrylamide flocculants are used, thaonthly
monitoring of acrylamide, total Kjeldahitrogen (EPA
Method 351.2), and nitrate+nitrite (EPA Method 353.2)
in the process wastewater and araste or water
sediment slurrnghould be required initially (reduced
sampling frequency may be considered after two years
of monitoring has occurred)n addition a dosage rate
of polyacrylamide flocculant should be limited to 1
ppm with no more than 0.05% residual monomer, by
weight, present in the flocculant so that that the
concentration of residual acrylamide monomer does not
exceedhe drinking wateguidance value of 0.2 ppb,
established by the Minnesota Department of Health, in
groundwater, or any future health based value

e N
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determined for acrylamide by the US Environmental
Protection Agency (EPA).

b. Once analyticainethods are developeddetectpoly-
diallyldimenthylammonium chloride (pDADMAC) and
diallydimethylammonium chloride (DADMAC), if
pDADMAC flocculants are used, themonthly
monitoring of pPDADMAC and DADMAC in the
process wastewater, groundwater, andwaste or
watersediment sluy should be required. Reduced
sampling frequency may be considered after two years
of monitoring has occurred.

b. Studies indicate that acrylamide, pPDADMAC, and DADMAE: readily
degraded in surface water, but less readily so in groundwater. Wheresproces
wastavater that contains such chemicals is eventually discharged to the
groundwater, the LGU may consider requiring degradation testing to determine
the appropriate retention time in the holding ponds before the water can be
discharged to the mine or iltfated to the groundwater.

In addition to the parameters listed above, momitoan annual bas(st
least initially)for:

1. Hardness

2. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead,
nickel, selenium, silver, thallium, and zinc.

3. Aluminum, karium boron, cobalt, iron, magnesium, manganese,
molybdenum, total tin, and total aluminum.

Additional parameters may be needed based on site specific conditions.
The frequency of sampling may change in response to events such as:

4. Sampling results oveime that support either more or less frequent
sample collection;

5. Potential contamination events, such as chemical releases within
the project site or flood waters from a nearby surface water
entering the mine pit;

6. Detection of siteelated contaminants.

It is recommended thapplicants monitor anwatersediment slurries

used as backfilior all parameters as listed aboWeis further

recommended that such watsdiment slurries not be discharged to the
mine in which contact with groundwater will ocaumtil they meet state

and federal healthased drinking water criteria if applicable.

It is also recommended thatior to mine constructiothe applicant

monitor any nearby surface waters that could receive discharges from the
silica sand operation (thin 1 mile radius of the site property boundaries)
for all parameters listed above to establish a baseline for natural
background conditions.

All parameters above should be monitored for following the completion of
all postconstruction and reclamati@ctivities to ensure that any potential
negative impact to nearby surface waters is not occurring. Considerations
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used in the Groundwater Monitoring Sample Collection and Analysis part
could be applied here (see sectih.b.i.d.3.i.).

vi. At minimum, all @mpling and monitoring results should be submitted to
the LGU on an annual basis.

d. Regardless of whether a closed or open loop system is utilized for wastewater
treatment at silica sand operation, proper wastewater basin construction is vital to
protect @ainst potential overflow and other issues associated with improper basin
design that could lead to contamination of waters of the state. The LGU should
require submittal of all engineering specifications for the design and construction
of all wastewatebasins to ensure appropriate wastewater basin design standards
have been met. At minimum, the wastewater basins should be designed to hold
all precipitation and wastewater and should be managed to maintain the design
capacity of the system. In additiomastewater basins should be designed with a
minimum of three feet freeboard as a factor of safety. Wastewater pond design
criteria can be found in the Recommended Pond Design Criteria manual located at
http://www.pca.state.mn.us/index.php/vielwcument.html?gid=11503

a. Paleozoic Plateaand where bedrock is within 50 feet of the surface within the
Minnesota River Valleyin addition to the requirements listed abava. hirough
c., for wastewater pond construction within karst regions of the state, the pond site
should not be located on sites which show evidence of karstification (i.e. sink
holes or solution channeling generally occurring in areas underlain by limestone
or dolomite). Proposed pond sites as well as existing pond sites which are being
upgraded should be subject to intensive hydrogeokrgicgeotechnicalite
evaluation before approval can be given if they exist in a known or suspected
karst region. This ewaation should include not only an assessment of the current
potential for karst feature development, but also whether the mining activities will
alter the bedrock topography in ways that may increase the potential for karst
feature development (includinmpstreclamation). Beforapproval ofa pond site
in akarst area, thepplicant may be required to utilize additional lining materials
beyond normal sealing requirements. An intensive hydrogeolaichl
geotechnicasite evaluation in karst areas wouble required and include seismic
and resistivity studies of the site.

e. Any monitoring and sampling that shows potential of contamination should be
subject to additional monitoring and to mitigation by the applicant as requested by
the LGU following theirrg i ew of the previous year 06s

2. Mine Pit Dewatering Dewatering discharges present at silica sand operations typically
consist completely of groundwater and stormwater (no process wastewaters).
Dewatering discharges consisting solely of uncontarathgroundwater and stormwater,
with no chemical additives, typically pose low risk to the environment. Therefore,
discharge to surface waters and groundwater, with appropriate state permits, is usually
acceptablelf the dewatering discharge containsechical additives, then it should be
treated as a process wastewater and recommendations listed above for Process
Wastewater should be followed
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For dewatering discharges (consisting solely of uncontaminated groundwater and
stormwater) to surface watersdagroundwater, monitoring of the following parameters
and conditions, as needed based on site specific conditiomecanemende:

a. Fordewateringdischarges to groundwater, follow the Sample Collection and
Analysis recommendations found in the Groundwistenitoring Plan section
above.

b. Fordewatering dischargeghich will discharge to a surface water(s), monitQr
on a quarterly basis recommendetbr:

Total suspended solids (TSS)

pH

Temperature

Specific conductivity

. Flow

c. In addition to the above, mooiton an annual bas(at least initially)for:

a. Hardness

b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel,
selenium, silver, thallium, and zinc.

c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum,
total tin, and tadl aluminum.

Additional parameters may be needed based on site specific conditions,

particularly if there are known areas of groundwater contamination or sources of

potential groundwater contaminants located within the capture zone of the
dewatering syste.

d. The frequency of sampling may change in response to events such as:

i. Sampling results over time that support either more or less frequent
sample collection;

ii. Potential contamination events, such as chemical releases within the
project site or flood wats from a nearby surface water entering the mine
pit;

iii. Detection of siterelated contaminants.

e. Itis also recommended that tggplicant monitor any nearby surface waters that
could receive dewatering discharges from the silica sand operation (within 1 mile
radius of the site property boundaries) for all parameters listed above, pre
construction, to establish a baseline for natural backgroomditiors.

f. All parameters above should be monitored for following the completion of all
postconstruction and ré@mation activities to ensure that any potential negative
impact to nearby surface waters is not occurring. Considerations used in the
Groundwater Monitoring Sample Collection and Analysis part could be applied
here (see sectid®.2.b.i.d.3.i.).

g. In addition to the monitoring requirements listed above, the followorglitions
should be in place at silica sand operations if dewatering will occur:

1. Any outlet pipe, culvert or hose outlets for the discharge should all be located
on the ground. The silica sangeration should install and maintain outlet
protection measures such as properly sized riprap, splash pads, or gabions at
the discharge stations to prevent erosion.

arwpR
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2. All water from dewatering or basin draining activities should discharge in a
manner thatloes not cause nuisance conditions, erosion in receiving channels
andbr on downslope properties, or inundation in wetland causing significant
adverse impact to the wetland.

3. Dewatering activities should be suspended when downstream flooding is
occurring, b the extent possible, to further prevent increased erosion of
receiving stream channels.

h. At minimum, all sampling and monitoring results should be subniiti¢ice LGU

on an annual basisAny monitoring and sampling that shows potential of

contaminatiorshould be subject to additional monitoring and to mitigation by the

applicant as requested by the LGU follo
results.

3. Stormwater Stormwater present at silica sand operations can become contaminated
when runoffcomingles with industrial activities, processasg/or significant materials
(significant materials includes, but is not limited to: raw materials; materials such as
solvents, degreasers, detergents, fuels, and lubricants; fertilizers and pesticites] fini
materials such as nhonmetallic products; and waste products such as slurry that have the
potential to be released with stormwater discharges. When determining whether a
material is significant, the physical and chemical characteristics of the makexidd be
considered (e.g., the material 6s solubili
determine the material s pollution potent
stormwater controls, as discussed in the next section, C.\Baemmanagement, should

be implemented to protect stormwater runoff from contamination.

t
[

For stormwater discharges to waters of the stataitoring of the following parameters
and conditions, as needed based on site specific condissaspmmended:

a. Forstormwater runoftlischarges to groundwater, follow the Sample Collection
and Analysis recommendations found in the Groundwater Monitoring Plan
section above.

b. Stormwater runoff leaving silica sand operations site property boundaries should
be no diffeent than pregroject rates (more on this in C. Stormwater management
section).

c. For any stormwater runoff that is discharging to surface waters, in addition to any
required state NPDES/SDS permits, the following monitoring requirefresnts
needed basedasite specific conditionshould be in place:

d. Monitoring on a quarterly basis recommendetbr:

a. Total suspended solids (TSS)
b. pH
c. Temperature
d. Specific conductivity
e. In addition to the above, monitor on an annual b@gikeast initially)for:
a. Hardness
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel,
selenium, silver, thallium, and zinc.
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c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum,
total tin, and total aluminum.

f. Additional parameters may be needed basesiterspecific conditions.

g. The frequency of sampling may change in response to events such as:

i. Sampling results over time that support either more or less frequent
sample collection;
ii. Potential contamination events, such as chemical releases within the
proect site;
iii. Detection of siterelated contaminants.

h. Itis also recommended that the silica sand operation monitor stormwater runoff
that has not come into contact with any industrial activity, processes, or
significant materials for all parameters liste@a to obtain natural background
conditiors for comparison.

i. All parameters above should be monitored for following the completion of all
postconstruction and reclamation activities to ensure that any potential negative
impact to nearby surface waterglagroundwater is not occurring.

J. At minimum, all sampling and monitoring results should be submitted to the LGU
on an annual basidny monitoring and sampling that shows potential of
contamination should be subject to additional monitoring and to mitighyidhe
applicant as requested by the LGU follo
results.

ii. Surface WateMitigation Plan
a. Any monitoring and sampling that shows potential of contamination to surface
watersshould be subject to mitigation byethpplicant as requested by the LGU.
i. The applicant should provide a plan for responding to detections -of site
related contaminates or alterations in surface water quality. The plan
should specify
1. Response action to be taken for detections in surfaceswvater

B.2C. STORMWATER MANAGEMENT

i. Stormwater ManagementPlan Elements

a. Description of Silica Sand Project Concerns

Silica sand mining operationisat have stormwatemganing stormwater runoff, snow melt

runoff, and surface runoff and drairgdhave the potential to impact surface waters (meaing
streams, lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage systems,
waterways, watercourses, and irrigation systems whether natural or artificial, public or private)
and groudwater. Stormwater runoff can come into contact wliba sand mining processes

and significant materials.¢., materials with potential to contaminate stormwater). Stormwater
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runoff that is contaminated by industrial activities and significant nedgemay lead to
contamination of receiving surface water and groundwater. Thersformwater controls and

best management practices (BMP) should be implemented to protect surface and groundwater
from contamination.

Stormwater runoff can become camiaated through contact withignificant materials such as
storage piles, process equipment, and dust emitted during processing. Stormwater can be
discharged two ways: through groundwater or surface water. The site sholase all
significant materia to the extent possible andntain all stormwater esite to prevent
contamination of nearby surface waters. Evapotranspiration or proper infiltration methods
should be used to treat stormwater prior to discharge to groundwater.

In areas prone to sinkle development, alterations of sinkhole drainage areas may result in
formation of new sinkholes nearby, with the potential for unanticipated impacts to groundwater
and surface water. The stormwater management plan should identify and avoid, or mimémize a
mitigate, any changes to surface drainage to nearby sinkholes.

It should also be noted that stormwater management is typically regulated through required state
National Pollutant Discharge Elimination System (NPDES)/State Disposal System (SDS)
stormwaer permits. If LGUs have questions on the types of stormwater discharges that are
regulated through state permits and what these permits requirements consist of, LGUs can
contact the Minasota Pollution Control Agency.

In a recent survey of LGUs by EQBrfthe purposes of this document, 11 of 15 respondents
reported that they defer to State Wetland Conservation Act or Public Waters requirements for
addressing any concerns related to: erosion contrgiterstormwater management, temporary
sand storaggnd stormwater pond design. Of the participating LGUs, 40% (6 of 15 respondents)
developed or negotiated a stormwater management process and requirements with permittees.

b. Narrative Description and Background Information

Pollutants conveyed in stormtea discharges from active and inactive mineral mining and
processing facilities will varyA number of factors influence to what extent industrial activities
and significant materials can affestormwaterdischarges andiaterquality:

Mineralogy of theextracted resource and the surrounding rock

How the mineral was extracted (e.g., quarrying/open face, dredging, solution, or
underground mining operations)

Type of ground cover (e.g., vegetation, crushed stone, or dirt)

Outdoor activities (e.g., materigbsage, loading/unloading, vehicle maintenance)
Size of the operation

Type, duration, and intensity of precipitation events

Inadequate BMPs

E

= =4 =4 -8 -9
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These factors should be taken into consideration so that stormwater control and BMPs utilized on
site areadequate@ndeffective in preventing contamination of waters of the state fnopacted
stormwater.

c. List of Silica Sand Project Potential Impacts
Both the Minnesota River Valley and the Paleozoic Plateau have the:

1 Potential for stormwater constituents toatligrge to waters of the state and cause
contamination.

d. Recommendations, Standards, Criteria, Considerations

For both the Minnesota River Valley and the Paleozoic Plateau, LGUs can consider the
following:

To the extent possible, all significant madés and processes should be enclosed so that no
contact with stormwater is made. In addition, as described Witl@uality Standard#\..2.

Dust Control and Containment of Samd® r o c e s s i n g 6ectisneabove,fierthe a b o v e
sandstone has been minatl subsequent processing steps should be enclosed. Processing
encompasses the following activities: washing, cleaning, crushing, filtering, drying, sorting, and
stockpiling of silica sand.

The main method of treatment utilized to control stormwiateslves a variety of best
management practices (BMPs). BMPs are applicable to eliminate or minimize the presence of
pollutants discharges from mineral mining and processing facilities. A combination or suite of
BMPs will likely be needed to address storat@r and process wastewater containeditmn

and/or discharging from the facility.

The first consideration should be faollution prevention BMPsuch as enclosufeesigned to
prevent ominimize pollutants from entering stormwater runoff and/or redloee/olume of
stormwaterequiring management), followed kngatment BMPgengineered structures,
intended to treattormwater runoff and/or mitigate the effects of increased stormwater runoff
peak rate, volume, and velocity). The former includes reglganup and spill control, and the
latter includes infiltration devices and sediment ponds. Finsdiyrce reduction BMPare
methods by which discharges of contaminants are controlled with little or no required
maintenance, and include diversion dikesgetative covers, and berms.

Mining facilities often operate only seasonally or intermittently, yet-yeand controls remain
important because significant materials remain exposed when reclamation is not completed.
These characteristics make a combarabf source reduction and treatment BMPs the most
desirable controls. Source reduction BMPs are typically low in cost and relatively easy to
implement, while more intensive treatment BMPs, including sedimentation ponds and infiltration
devices, may alsbe necessary.
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To ensure appropriate BMPs have been put into place at a site, the development and submittal of
a Stormwater Management Plan to the LGU (commonly referred to as a Stormwater Pollution
Prevention Plan (SWPPP) or Pollution Prevention Plan Y)P#PBuld be required which

documents consideration and implementation of, at a minimum, the following:

Description of BMPs in place and any enclosure

Infiltration device and/or stormwater pond desigonstructionand management
Erosion and sediment cwoal practices

Vehicle tracking control of sediment

Good housekeeping

Maintenance of BMPs in place

Management opills andleaks

All methods used to control stormwater runoff rate and volume so that pre and post
construction runoff is not different forl®0-year 24hour storm event
Inspections

Management of surface drainage and nearby sinkholes

=4 =4 =88 _48_9_°5_2
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Again, enclosure of significant materials aad¢ombination of BMPs is expected to yield the

most effective wastewater and stormwater management for minimizrafftite discharge of
pollutants. All BMPs require regular maintenance to function as intended. BMPs must be
regularly inspected to ensure they are operating properly, including during runoff events. As
soon as a problem is found, action to resolve itkhbe initiated immediately. Documentation

of inspections and any problems encountered and how they were resolved should be included in
the required Stormwater Management Plan submittal as fefther guidance on stormwater

control and management cha found in the Minnesota Stormwater Manual located at
http://stormwater.pca.state.mn.us/index.php/Main_Page

In addition, h sinkholeprone areas, especiallytine Paleozoic Platea8tormwater
Management Plans should identify and avoid, or minimize and mitigate, any changes to surface
drainage to nearby sinkholes.

ii. Rate and Volume Control

a. Description of Silica Sand Project Concerns

Silica sand mining operations can charfge fgreexisting natural landscape and topography.
Changes to landscape and topography imgacimwater (means stormwater runoff, snow melt
runoff, and surface runoff and drainage) and have the potential to impact surface waters
(meaning all streams, lageponds, marshes, wetlands, reservoirs, springs, rivers, drainage
systems, waterways, watercourses, and irrigation systems whether natural or artificial, public or
private) groundwaterand neighboring properties herefore, in addition tstormwater cotrols

and best management practices (BMP), stormwater rate and volume should be controlled.
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b. Narrative Description and Background Information

Two distinct geologic settings exist where silica sand is mined in Minnesota; however, different
responseby the silica sand operati@regarding stormwater rate and volume control is not
expected. Itis recommended that, if needed, the LGU hire a consultant to assist with the
recommendations below and charge the fee taghkcant; different consultingrims should be

used for the LGU angpplicant.

c. List of Silica Sand Project Potential Impacts
Boththe Minnesota River &lley and the Paleozoic Plateau have the:

1 Potential for an increase in stormwater rates and volumes which can impact surface
water, groundwater, and neighboring properties exists in both regions.

d. Recommendations, Standards, Criteria, Considerations

For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should consider the
following:

To help eliminate the concerh stormwater runoff contaminating waters of the state nearby
propertiessites should be designed to minimize the rate of stormwater runoff. This can be
achieved by minimizing new impervious surfaces; minimizing the discharge from connected
impervioussurfaces by discharging to vegetated areas, or grass swales, and through use of other
nontstructural controls. In addition, sites shob&ldesigned with capabilities to control and

contain stormwater esite so that the pre and pgsbject runoff rateand volume from a 100

year 24hour precipitation event are not differefithe NOAA Atlas 14, or most recent version

of the NOAA Atlas,should be used for precipitation frequency estim&tegher guidance

regarding stormwater rate and volume controlleafound in the Minnesota Stormwater Manual
located ahttp://stormwater.pca.state.mn.us/index.php/Main_Page

Additionally, any potential risks associated with stormwateramishouldbe considered.
Mining could remove protective soils above a vulnerable aquifer or, if mining occurs below the
water table, contaminated stormwater-amcould increase the potential for aquifer degradation.

iii. Pond Design

a. Description of SilicaSand Project Concerns

January 2017 page’3


http://stormwater.pca.state.mn.us/index.php/Main_Page

Stormwater runoff that is contaminated by industrial activities and significant materials may lead
to contamination of receiving surface wat@herefore, in addition tetormwater management
andstormwater rate and volume contradsormwater should be contained on site. To contain
stormwater runoff on site, ponds will likely be needed so that pre and post project runoff rates
are not different for a 109ear 24hour storm event. Proper pond desigomstructionand
managemerghould be required to aide in preventiminunintended discharges which can lead to
contamination of waters of the staied nuisance conditions on neighboring properties

As noted in the discussion of mine pit dewatering, infiltration galleries cotetrabove or in
limestone or dolomite bedrock formations may create conditions for development of karst
features. This should be carefully evaluated when such systems are proposed for managing
stormwater.

b. Narrative Description and Background Information

Two distinct geologic settings exist where silica sand is mined in Minnesota; different responses
by operators regarding pond design is expected. If silica sand mining and/or operations occur in
an area outside of the two regions indicated below, Wigchever geology and hydrology most
closely matches that at the proposed site should be the set of recommendations followed.

c. List of Silica Sand Project Potential Impacts

Both theMinnesota River Valleynd the Paleozoic Plateau have the:
1 Potenial for improper construction of stormwater ponds which can lead to discharges
to waters of the state and potentially cause contamination.
1 Potential for improper construction of stormwater ponds which can lead to discharges
causing nuisance conditions osanby properties.

Paleozoic Plateau
1 Extra caution and consideration is needed if constructing ponds in karst prone areas
of the state.

d. Recommendations, Standards, Criteria, Considerations

Minnesota River Valley Region
To help eliminate the concerh stormwater runoff contaminating waters of the stsites
should be designed to contain stormwater runoff on site.

To contain stormwater on site, containment basins such as industrial stormwater ponds,
sedimentation basins and/or infiltration devisbsuld be constructed to allow for infiltration of
stormwater; be constructed to allow for maximum separation distance from groundwater with a
minimum of three feet of separation distance from the bottom of the infiltration system to the
elevation of theseasonally saturated soils or the top of bedrock; should not be constructed in
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areas with standing water; and designed with capacdgrtaina 100year 24hour storm event
if need be. In addition, a minimum of three feet of freeboard should be eadaxfactor of
safety.

Much of the poor performance exhibited by ponds employed in the sand and gravel mining
industry is due tamproper management and desighis is demonstrated by the construction of
ponds without prior determinatiaf settlingrate and detention time. The chief problems
associated with settling ponds are rapiddil, insufficient retention time and the closely related
short circuiting. This can be avoided by proper sizaogstructionand managemerntherefore,

it is recommaded to request documentation of engineering specificatidrmanagemeid

insure ponds are properly sizadd maintained Further information regarding pond design
criteria, good engineering practices and proper settling techniques can be found at:
http://www.pca.state.mn.us/index.php/water/waygesandprograms/wastewaterastewater
technicalassistance/wastewatengineering/technicahformation.html

Paleozoic Plateau

In addition to the requirements listed above, for pond construction within karst regions of the
state, the pond site should not be located on sites wihinh avidence of karstification (i.e. sink

holes or solution channeling generally occurring in areas underlain by limestone or dolomite).
Proposed pond sites as well as existing pond sites which are being upgraded should be subject to
intensive hydrogeologisite evaluation before approval can be given if they exist in a known or
suspected karst region. An intensive hydemlogical site evaluation in karst areas would be
required and include seismic and resistivity studies of the Biies evaluation shdd be

included with the Site Characterization as recommended in the Groundwater Monitoring Plan
section above.

Also, for stormwater management basins within karst regions of theastappropriate

combination of measures such as shading, filteredtnottithdrawal, vegetated swale

discharges or constructed wetland treatment cells that will limit temperature increases and
protect groundwater from any potential contamination should be considered. However, based on
results of the hydrgeological site esduation and the likelihood of infiltration accelerating karst
formation, lining of stormwater ponds may be necessary with additional lining materials beyond
normal lining requirements. More information on pond lining can be found at
http://www.pca.state.mn.us/index.php/water/waygesandprograms/wastewater/wastewater
technicalassistance/wastewatengineering/technicahformation.html

B.2D. CONTAINMENT REQUIREMENTS FOR CHEMICALS USED IN PROCESSING

a. Description of Silica Sand Project Concerns

Silica sand mining operations utilize chemicals that could contaminatesuvéers and
groundwater if exposed. Therefore, any chemicals used in silica sand operations should be
managed carefully.
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b. Narrative Description and Background Information

Two distinct geologic settings exist where silica sand is mined in Minneiffeaent responses

by silica sand operations regarding chemical containment and manageer@itexpected. It

is recommended that, if needed, the LGU hire a consultant to assist with the recommendations
below and charge the fee to tplicant; diffaent consulting firms should be used for the LGU
andapplicant.

c. List of Silica Sand Project Potential Impacts

Both the Minnesota River Valley and the Paleozoic Plateau have the:
1 Potential for chemicals to discharge to waters of the state and cauasmation.

d. Recommendations, Standards, Criteria, Considerations

For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should considering the
following:

In order to prevent contamination of waters of the state from chemicals ushkchisand

operations, limits and controls should be put in place at the site for use of materials at the facility
that may cause exceedances of surface or groundwater standards specified in Minnesota Rules,
ch. 7050 and 7060. These materials includeabeinot limited to, detergents and cleaning

agents, solvents, chemical dust suppressants, lubricants, fuels, hydraulic fluids, drilling fluids,
oils, fertilizers, explosives and blasting agents. These materials must be properly stored,
including secondgrcontainment, to prevent spills, leaks or other discharge. Storage and
disposal of any hazardous waste should be in compliance with applicable solids and hazardous
waste management rules; any necessary state permits for hazardous waste and/or alobove groun
storage tanks should be obtained. These materials should not be discharged to surface waters or
groundwater of the state.

In addition, theapplicant should eliminate or minimize contact of stormwater with significant
materials that may result in polioh of the runoff. Therefore, measures to prevent or minimize
stormwater contact with any storage piles of materials containing chemicals (e.g., slurry or
waste containing polyacrylamide or padyallyldimenthylammonium chloride (pbDADMAC))
should be implmented Also, measures to prevent or minimize stormwater contact with fuel
areas should be utilized. Theplicant should consider covering the fueling area, using spill and
overflow protection and cleanup equipment, minimizingoafrunoff of storm waer to the

fueling area, using dry cleaning methods, collecting the storm water runoff and providing
treatment or recycling or other equivalent measures.

Furthermore, materials management practices should be evaluated to determine whether
inventories of gposed materials can be reduced or eliminated. This can includeugledn
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equipment yards, periodic checking of dust control equipment to ensure minimal accumulation
of dust in the area of control equipment, consolidation of materials from multipkiare@ne

area, and training employees regarding proper handling and disposal of materials. Significant
materials i(e., materials with potential to contaminate stormwater) may also be moved indoors or
covered with a tarp or structure to eliminate contath precipitation.

B.2E. CONTAINMENT REQUIREMENTS FOR SILICA SAND IN TEMPORARY
STORAGE TO PROTECT WATER QUALITY

a. Description of Silica Sand Project Concerns

Silica sand operations commonly handle raw, intermediate, and final product thaisade ez
significant materials (i.ematerials with potential to contaminate stormwater). Significant
materials are stored indoors and/or outdoors on site for temporary or extended durations. As
described in theStormwater Management section, outdamrage of raw, intermediate and final
grade silica sand should be contained in a manner that eliminates or reduces exposure of the
significantmaterials to stormwatemeaningstormwater runoff, snow melt runoff, and surface
runoff and drainage) so that tees of the stata.é., groundwater and surface waters) are
protected.

b. Narrative Description and Background Information
Inadequate best management practices (BMPs), poor housekeeping and failing to reduce and/ or
minimize exposure of temporary sage pileof raw, intermediate, and final grade silica sand
and other significant materials to stormwater can potentially contaminate waters of the state that
receive stormwater discharges associated with an industrial activity.

c. List of Silica SandProject Potential Impacts
Both the Minnesota River Valley and the Paleozoic Plateau have the:

1 Potential for temporary stockpile$ raw, intermediate, and final grade silica sand
storage of other significant materials to contaminate waters of tiee sta

d. Recommendations, Standards, Criteria, Considerations

As described in the Air Quality Standards, Du

St or a g e tempmoraryg dtoragens,defined to be the storage of stockpiles of silica sand that
hawe been transported and await further transport. Storage piles that are intended to be used at

January 2017 page’7



the facility on a recurring basis are not considered temporary storage; rather, these piles should
be enclosed and controlled in the manner described in tH@uaility Standards Dust Control
and Containment of Sand OProcessingd section

In situations where silica sand is to be stored on a temporary basis and the material cannot be
enclosed, then the following requirements should be in place to ultinpatdbct waters of the
state from contamination:

1. Temporary stockpiles or stripping/overburden stored outside the pit should have sediment
control mechanisms in place until the material is completely removed. Materials should
not be placed in surface wat stormwater conveyances such as curb and gutter
systems, or conduits and ditches.

2. After the temporary pile has been removed, the area should be swept as soon as possible
to prevent contamination of stormwater.

3. Temporary stockpiles of materials comiag chemicals such as flocculantgy(e
polyacrylamide or pohdiallyldimenthylammonium chloride (pbDADMACshould be
managed so thatormwater contact is prevented or minimized and discharges of
contaminated stormwater to groundwater and surface svabes not occur.

4. Silica sand should be checked for moisture content and watered until the moisture content
of the pile exceeds the amount indicated in the Air Quality Standards, Dust Control and
Containment of Sand O60Temporary Storaged s

5. All other requirements for opeair storage piles included &ir Quality Standards, Dust
Control and Containment of Sand &é6Temporar
help protect water quality.
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C. TRANSPORTATION: ROA D AND BRIDGE IMPACTS

Overview

Silica sand is a common bulk material that falls into the freight transportation category of a low
value, high volume, heavy and dense undifferentiated commodity. Silica sand mined and

processed for @sas a proppant in oil field hydraulic fracturing operations represents a new and

large scale use of this commodity. Because of the geographic locations of the end use of this
product, virtually all of the material is transported to consumers distantfi®@main sources of

high grade commercial #Afracod sand in Wi sconsi
sand with the required physical properties are relatively dispersed, while processing plants and
transload sites to access rail and bargenscomcarriers are more concentrated and naturally

benefit from economies of scale and access to long distance, low cost transportation.

A large percentage of mirgenerated traffic will be in heavy commercial trucks operating over

the public road networkyhich by law and ownership is open without discrimination to all users.
Despite that right to transport persons and property on public roads, the applicants and the local
government units are equally cognizant of the previously unforeseen impacts struoade,

safety, and the environment that these new large scale and highly concentrated traffic patterns
place on the infrastructure, and that specially conditioned and contractual arrangements may
need to be made to maintain ongoing viable transpantaperations. In addition, the long

distance nature of this transportation chain automatically involves interstate movements and the
federal government in its role as regulator of national commerce, a further complicating factor
for LGUOGSs c oertepdiod etweeh localmnd nafidnal interests is an ongoing issue but
comprehensively addressed in federal legislation, rules, and case law.

The followingrecommendationstandardscriteria, and consideratiospecifically address

those impacts andsses that are in the purview of state and local government officials and can
effectively be monitored and mitigated through local ordinances and conditional use permits
negotiated with applicants for silica sand facilities.
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C.1. WEIGHT LIMITS : TRUCK L OADINGS AND L EGAL COMPLIANCE

a. Description of Silica Sand Project Concerns

Adherence to road and bridge weight limits by silica sand truck transporter

b. Narrative Description and Background Information

The road wear in particulan local light dily roads and bridges is due largely to the use of

heavy commercial trucks. On a designated silica sand haul route from mine to process plant or
transload facility, this wear is concentrated and continuous, unlike the dispersed truck traffic
patterns createby other uses such as sand and gravel quarries, distribution centers, ethanol
plants and grain elevators. Although history and practice in the silica sand industry show that the
normal truck operations are legal in truck size, configuration, and axim¢pasignificantly
increased weanayresultif overloadingoccurs In addition, distinct postings of roads and

bridges for lighter weights, and seasonal road dpwstings such as spring thaw restrictions
should be recognized and adhered to. The stdtirofesota has an aggressive bridge inspection
and posting program that may doyast existing bridge weight limits in the presence of new,
concentrated heavy truck traffic. Local government units are encouraged to contact MNnDOT
District engineers and S&Aid highway contacts to check on any associated bridge posting
issues that may arise from new silica sand operations on a preferred route.

Much of the risk of impacts due to new heavy commercial truck traffic can be mitigated by
targeted monitoring oblad weights and reported traffic volumes. Monitoring should include
audits of weights recorded on strategically placed private scales, solid state scale devices on
loading equipment, conveyors, and trucks, and regular routine communications between the
opeator and the road personnel at the LGU, the County, and MnDOT to monitor truck weights
and flows.

c. List of Silica Sand Project Potential Impacts

Accelerated wear and road or bridge damage caused by truck overloads
Unsafe operation exacerbated by dvaded trucks or deteriorated road surfaces
Severe road damage caused by ignoring conditas®d or seasonal road weight
downpostings

= =4 =4

d. Recommendations, Standards, Criteria, Considerations

Below is model language for permit conditions:
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1. Theapplicantwill adhere to all legal weight limits, axle loadings and truck configuration
regulations without exception. Special postings and seasonal conditions will be observed in
all cases

2. The operator will demonstrate to LGU the installation and operationightwmeasuring
equipment sufficient to control the loading of all trucks within specified load limits

3. The operator will consult as necessary and appropriate with local, county, and state road

officials about operational matters and regulatory complidmgenot less than on an annual
basis

C.2 DESIGNATED TRUCK ROUTES

a. Description of Silica Sand Project Concerns

Designate a mutually acceptable silica sand h
mine to processing plant and translc#ds

b. Narrative Description and Background Information

Silica sand mining is a very high volume and concentrated activity. A mine may generate from
50 to 250 loads per day of raw silica sand. While some silica sand operations-eoatsétfed

with mining, processing and rail loading all on a single property or adjacent properties, others
rely on truck hauhg from an active mine site tm associated but distant processing plant and
transload site for rail or barge loading. This entails a higH tefteuck traffic on a single

highway route by vehicles loaded to the 80,000 pound gross vehicle limit (GVW). The applicant
will normally desire uninhibited use of the shortest hedwty network of roads, in good

condition and allowing safe operationaths possible.

In the case of normal transportation over public roads, this constitutes a right of free movement
that is the responsibility of local government units and the state to maintain in intrastate (within
state boundaries) transportation, arabastitutional right of free movement (commerce clause

of the U.S. Constitution) maintained by the federal government between btatesn roads

and via common carriers charged with public service in providing transportation for hire of any
proffered gods. Common carriers in interstate commerce include interstate trucking, railroads
and barge lines, and their associated facilities. These rights to public facilities and unrestricted
transportation may be interpreted as an intentional act to promotelgeunlelic trade and
movementrankingabove local or parochial interests that may tend to restrict the rights and
actions of neighboring citizens. This principle has been a cornerstone of the overall prosperity
and freedoms of movement, property, and gmige within the United States. It does not have

the intent of limiting local police powers, including those established in zoning and conditional
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use permits, which are meant to be exercised by local government units for the welfare and
safety oftheir residents.

The local government units along the route will have concerns in several areas. These include
accelerated wear on local roads and bridges on the route that may have a light duty design, safety

of other local road users including passenger vehiatm implements, recreational users, and
nonrmotorized vehicles, and traffic impacts on residents and businesses adjacent to the route that
may see increased levels of traffic, dust, and noise. Other local government units on the route but
not directlyauthorized to permit the sand facilities will have similar concerns but reduced
authority to control the iIimpacts. State highw
state and federal roads and bridges, not necessarily for acceleratdnlitnasatainly for safety

and connectivity issues.

The designation of the preferred haul route should be mutually acceptable to all parties. Local
government units should operate from the principle that public roads are by definition provided
for the freemovement of all persons and their goods, but that unusual or unforeseen levels of
wear caused by a user or users is a mutual responsibility of both parties if regular use of the
public road is to be maintained. This stewardship of the public road systiér logal

government unit justifies including road wear in a conditional use permit for a facility, with
compensation for unusual wear a distinct responsibility of the applicant that is initiating the new
activities. A factual, technically sound and neajetd fee or other compensation arrangement is
recommended and has numerous examples and precedents at other established sites.

Under current | aw, the request to participate
is solely at the pleasure thfe permitting LGU, and represents the only opportunity for impacted
LGU6s to have a say in the preferred routing,

compensation agreements. The impactedpe@nr mi t t i ng LGUGO6s have no ot
request considation under current state law. The Minnesota Department of Transportation
recommends this cooperative approach and also may need to be represented among the impacted
governmental units particularly in District 6 (Southeast Minnesota).

The designation adhe primary route may also be accompanied by an intentional designation of
preferred detours in the case of required road maintenance, traffic issues, or emergencies. The
route designation should be determined with the routine and maximum truck volumieslin

The route designation allows the performance of a targeted Traffic Impact Study for the entire
route, and identification of needed rehabilitation, corrective design and construction, and refined
maintenance schedules.

Referencewww.dot.state.mn.us/fradJse of Public Roads
www.dot.state.mn.us/fracland Use and Federal Peenption for Railroads and
Waterways (Albemarle County, VA, brief)
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c. List of Silica Sand Project Potential Impacts

1 Accelerated wear and failure of ligduty roads and bridges from intensive use, and
disruption of transportation for bothisé sand operator and existing road users

1 Unsafe travel conditions for all users in areas of substandard road condition or design
due to increased heavy truck traffic

1 Environmental and life style impacts for residents and businesses immediately
adjacentad designated route

1 Reduction or elimination of recreational and fmntorized uses on some road
segments, impacting tourismecreational businesses and culturally distinct local
religious and farming commures.

d. Recommendations, Standards, CriteriaConsiderations
Belowis modellanguagdor permit conditions:

1. Within the permitting process, a trip origin and destination will be specified for each
expected or preferred haul route. Multiple origins or destinations will require a distinct route
desigration for each Origin/Destination pair. Designated routes will include identification of
all roads regardless of road class or jurisdiction, including local, county, state, and federal
roads. At least one secondary route must be specified for each pdesegpated route. A
significant route change during or after the permitting process will trigger a permit review.
Each government unit responsible for a highway segment will be involved in any discussion
of routing and the impacts caused by specifiedimgst with resolution of any unresolved
issues the pregative of the permitting LGU.

2. A maximum permitted daily trip volume and an expected routine daily trip volume will be
specified on each designated roulie the case of converging routes on one essag or
transload site, a consolidated maximum and routine trip volume will be produced, with sub
segment volumes individually designated

3. Each designated primary route and secondary route will be subject to a Traffic Impact Study
prior to the issuancef any permit. The Traffic Impact Study will involve the entire length of
the designated route regardless of class and governmental ownership of the public road. The
Traffic Impact Study will address traffic impacts at current and projected traffic ewvels
comment on safety and alternative road uses, including recreational use and culturally
distinct communities and the presence of-nastorized vehicles
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C.3. COMPENSATION FOR IDENTIFIED ROAD WEAR ON DESIGNATED ROUTE

a. Description of Silica Sand Poject Concerns

Determining reasonable and necessary compensation for identified road wear on Designated
Route segments, including establishment of Road Use and Maintehgmeegnents between the
applicant and impacted local governing units.

b. Narrative Description and Background Information

Heavy commercial truck traffic concentrated on a single designated route with fully loaded and
frequent truck trips will notably accelerate the wear and reduce the expected life of certain
segments of the designatsitica sand truck route. The impacted segments will be local lightly
designed and constructed roads in particular. AlImost all responsible local government units in
central and southeast Minnesota have insufficient financial resources to maintain thealdcal
segments under this heavy use, resulting in failure of the road surface and structure for all users
including the silica sand producers. The precedent exists in numerous other neighboring states to
negotiate a level of compensation specifically f@menance and upgrade of the designated

road segments that are determined to be deficient through engineering analysis and traffic
projections.

A current Aggregate Material Removal Tax, Minnesota Statute 298.75, subd. 2a, b, and d, is
available to coumes to offset road wear caused by sand and gravel hauling, and the resulting
revenue may be distributed to local cities and townships. The tax can be no more than 15 cents
per ton of material either transported, sold, or imported into the county. Redeaechy

Mankato State University under commission from the Local Road Research Board (LRRB) on

road wear specified in Equivalent Single Axl e
road by commercial trucks loaded to the maximum legal vehicle wagks may significantly
shorten a roaddés design |ife, and incur a dir

per ton per mile of subtandard roads subjected to intensive heavy commercial use. Depending

on the length of the suftandard rad segment and other relevant conditions, the Aggregate Tax

may be inadequate by a factor of 10 or more to provide adequate revenue. A further complicating
factor is 298.75, subd. d, prohibiting collec
aggregte tax is being collected. This prohibition could be interpreted as preventing a negotiated

road use fee included in a CUP.

The agreement to cooperate on road maintenance and upgrades may be included in a Road Use
and Maintenance Agreement (RUMA) linkexdthe conditional use permit proceBsU MA 0 s

have been widely employed in similar circumstances in several states, including Ohio,
Pennsylvania, and Wisconsin. The National Center for Freight and Infrastructure Research and
Education (CFIRE) describes thol in a whitepaper on Wisconsin sand mining, noted in the
referencesA RUMA may employ any of a number of financing schemes for the necessary work.
The Minnesota County Engineers Association, the Local Road Research Board, Mankato State
University, andVinDOT have cooperated in developing a road wear calculator that in part
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identifies a fee of up to 22 cents per-oile applied to the length of the deficient segments

under load, based on ESAL and design life considerations. The road wear calculatibalidea

to potential users on the MNnDOT website, and MnDOT and county engineers are available to
offer technical assistance in applying the calculator to local conditions. This calculated fee
should apply only until such time as the necessary repairspgrddes are accomplished to put

the road segment into a headyty category in a good state of repair. Other negotiated
alternatives may include a lump sum payment to the road authority to complete upgrades before
mine start up, an annual stipend to dssiselerated repair schedules, and contracting for
supplemental road crews by the operator, in coordination with local government activities. Local
government units are encouraged to contact other Minnesota and Wisconsin counties who have
successfully imgmented these measures, as well as refer to the EQB Silica Sand library for
reports of other local action§he RUMA should also detail any necessary-agleements

covering financial assurances, funds transfers, cooperative construction projects, safety
accommodations, and other impact mitigation conditional to the CUP.

References

www.dot.state.mn.us/fracFindings from Winona County Task Force
www.dot.state.mn.us/fracCFIRE Whitepaper: Chippewa County Sand Mining

c. List of Silica Sand Project Potential Impacts

Rapid deterioration of road pavement under increased heavy commercial traffic
Deterioration and failure diridges and drainagestgms alag the designated route
Collapse of road edges and shoulders under load

Unsafe operating conditions for all users

Depletion of financial resources of local government.unit

Loss of access to mine sites and other users of the deteriorateégoszhs

= =4 =4 -8 -8 -9

d. Recommendations, Standards, Criteria, Considerations
Below is model language for permit conditions:

1. The permitting LGU and adjacent governmental units with roads directly impacted by the
haul route will assess the existing condition of raaut$ bridges, and remaining design life.
Assessment will be at cost to taeplicant Assessment will include an estimate of any pre
start up remediation deemed necessary for safe and efficient operation without immediate
damage to road structure, and otheometric or safety improvements engendered by the
intensive operation of commercial trucks in the employ offy@icant

2. Upon identification of lightduty or deficient roadways, the haul distance will be specified for
each segment of ligituty roadneeding ongoing maintenance and improvement. The ton
miles hauled over these segments will be subject to a negotiated road use and maintenance

January 2017 page86


http://www.dot.state.mn.us/frac/
http://www.dot.state.mn.us/frac/

fee specified in a Road Use and Maintenance Agreement (RUMA), with each impacted
government unit along the royparty to the RUMA. The tomile fee is not to exceed 22

cents per tormile on the identified mileage until such time as road structure including
bridges is brought up to full teton, heavy duty condition. A lumgum remediation amount
may be negotiated gart of the RUMA, as well as periodic payments above and beyond the
ton-mile fee to be used toward accelerated road maintenance as agreed or needed. Each
governmental unit involved in haul route impacts will receive a corresponding share of the
remittance. The RUMA will include sukagreements addressing the detailed dpgyand
financial arrangements.

C4 SAFETY | SSUES ANDM ITIGATION

a. Description of Silica Sand Project Concerns

Identifying safety issues specific to road locale and traffic le\agld,implement mitigation
measures to restore road to safe condition for all users.

b. Narrative Description and Background Information

As part of acomprehensive Traffic Impact Study, the applicant in cooperation with the local
governing units affectkalong the route will study and identify sgfecsafety issues that arise

from a significant increase in heavy commercial vehicle traffic. Safety issues are a particular
concern in certain areas of southeast Minnesota. The area is heavily dependénvorga

tourism business hinging in part on hiking and bicycling in rural areas of the region. They are
particularly frequent users of local roads during summer months. A second consideration unique
to the southeast is the presence of Amish and Mennmoldeaies in the area. Their culture and
religious beliefs eschew modern conveniences including cars and trucks. As a result, they
employ horse drawn buggies, wagons, and farm implements in their normal daily activities.
Their horse and buggies are a consfaesence year round, operataiglow speeds and using

light vehicles that leave rideextremely vulnerable in traffic collisions. Many of the tleme

rural roads they frequently use are potential connectors to proposed mine sites. The current roads
generally do not have wide shoulders or any other accommodation for use by widely different
vehicle traffic. The Traffic Impact Study is expected to address these concerns in the southeast,
and lead to agreements that will correct safety deficiencieathahbe result of heavy

commercial truck traffic. These responses to the identified safety problems may include
employee, community, and public education efforts to improve the visibility of the issues of
threatened users.

MnDOT supports the adoption gbaropriate road design improvements to address these safety
conflicts. Turning and climbing lanes may be specified at specific sites. Areas along the
preferred haul route that host nomotorized vehicle traffic should be a candidate for installation
of 10foot wide graded, partially paved, shoulders for the complete distance of the identified
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conflict. Locally acceptable alternatives including bypasses and dedicated trails may also be
adopted as part of the CUP.

c. List of Silica Sand Project Potential Inpacts

1 Safety threats to established recreational anematorized road uses by implementation
of heavy haul routes on certain road segments.

1 Increased risk to health and life of culturally distinct community members in the

southeast

Economic damage toe¢harea due to degradation of tourism and recreational uses

General safety risks and conflicts for all road users on designated routes

= =4

d. Recommendations, Standards, Criteria, Considerations
Below is model language for permit conditions:

1. The Traffic Immct Study will identify traffic safety impacts specifically involving the
common use of roadways along the designated haul route with recreational uses, including
pedestrian (hiking and running) and biking activities, andmotorized vehicle uses, in
patticular horsedrawn buggies, wagons, and farm implements. The Traffic Impact Study will
further identify the origin or sources of these conflicting uses, including trails, resorts, and
culturally distinct religious communities including Amish and Mennooaiemunities and
colonies. (may be specific to southeagioa, but applicable statewide)

2. Safety conflicts or potential hazards will be mitigated through mutually agreeable
improvements, including but not limited to road widening, shoulder wideninguafatisg,
surface use designation and signage, warning signs, both commercial driver and general
public education, speed limits, correction of limited lhoésight, and other recognized
effective design and operational measures. These may be at quslicard

C.5. TRANSPORTATION RELATED COMMUNICATIONS

a. Description of Silica Sand Project Concerns

Establish formal contacts and regular communications to monitor and coordinate transportation

activities related to silica sand transportation.
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b. Narrative Description and Background Information

Successful ongoing operation of silica sand facilities and transportation under the Conditional
Use Permit and RUMA terms will depend on a regular and professional communication regimen.
Operating officialsat the Applicant Company and counterparts at the local government level
should be in routine contact to monitor and address emerging issues around the transportation
agreements and the implementation of mitigation measures. The designated contacteshould b
authorized to act for their respective organizations in order to effectively and promptly respond
to problems. Best practices in other regions suggest at least monthtg-face meetings and

regular phone or electronic communications as needed.

c. List of Silica Sand Project Potential Impacts

1 Effects of emerging problems or deteriorating infrastructure conditions may reach critical
proportions without regular monitoring and response

1 Information on company operations and community complaints lost¢$ponsible

officials

Lack of responsiveness to changes in volumes, operations, or routes if not monitored

Local conflicts for employees and residents an ongoing issue

E

d. Recommendations, Standards, Criteria, Considerations
Below is model language f@ermit conditions:

1. The applicant and each governmental unit party to the Road Use and Maintenance
Agreement (RUMA) will specify an authorized and responsible staff contact. The RUMA
will include a requirement to maintain regular professional communicatietween all
contacts at least monthly and more often as needed in order to monitor operations, road
conditions, construction, routing, and maintenance as necessary.
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D. OPERATIONS

The purpose of this section is to give LGUs information abi@utfgeationaltopicsspecified in
legislation Minnesota Statut®#16C.99 subd 2) forsilica sand projectdighting, hours of

operation, reclamatigriinancial assurance, blastirapdinspections.Most of the
recommendations, standards, criteria, and coresides listed in this section was derived or
modified from state administrative rules or procedures, federal and state sponsored research,
peerreviewed publications, consultation with LGUSs, existing local permits, and public input.

The Operation Sectios not intended to be a ois&ze fits all or an encyclopedic approach on

each topic. Instead, the information is intended to be a foundation that will guide LGUs as they
determine how to develop or modidydinances or permitting process to address cascer

related to silica sand projectéddditional resources, such as the Silica Technical Advisory
Committee and the Silica Sand Ordinance Library (and others mentioned in the Introduction), are
available to LGUs for specific questions and issues that nisg/ @ they build upon the

information presented below and within other sections of the docuMérgre appropriate,

special considerations for geographic regions are addressed.

Operationfunctions of noametallicmines SeeMinn. Stat, § 394.25, subd. 2)vhich include
silica sand mines, are regulated at the local level. LGUs have two regulatory mechanisms
available to them to address concerns associated withslichmiing, processing, transload,
andtransportatior{referred to collectivelyn this section asilica sand projects)

(1) Setting conditions within local permits and
(2) Land use planning and ordinance development.

If a proposed project triggers environmental review [sgeductionfor overview) conditions

placed in the local permit are guided by information generaiti¢itin the environmental review
process. In fact, one of the primary purposes for environmental review is to inform decision
makers about project effects and measures thateteken to avoid, minimize, and mitigate

those effectsRules prohibit final decisions on permits and approvals for projects that are subject
to environmental review, until the review is complete. Depending on the size and scope of the
proposed projecthe length of time to complete environmental review process varies.

Whil e environment al review is a tool that gui
also have the authority to implement broader controls to address and mitigate potgattds i

of silica sand projects through comprehensivedase plans and ordinance development.

Setting operational standards and criteria in ordinance is one method to control potential impacts
and adverse effects related to silica sand projects. Wdmehiced with othemitigating

strategies, such as screening with vegetation (buffers), benasetbacks (se€onsiderations

for Setbacks and Buffefer further discussionhuisance issues such as noise, dust, and

vibration can be reduced or eliminated

Much of the regulatory frameworthat is applied to other nemetallic mining, like crushed
stone and sand and gravslapplicablgo regulatinghe operations ddilica sandorojects
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Notable differecesgenerally considered uniguedica sandnining includemultiple modes
and overall length of transportation and the more common use of flocculants for the processing
of silica sand into frac sand.

D.1. LIGHTING

a. Description of Silica Sand FPoject Concerns

Silica sandorojectshave the potential for producing light emissions and contributing to ambient
light pollution. Althoughambient lightis a regional environmental problem with many
contributingsources that include sielential, commercial, and recreational land uses;dheern

is that bright lightemanating from a silica sand project sieuld furtherdegrade the night sky
and further impact the circadian rhythm of humans and wildlife.

Setting lighting requiremeés, which would need to be applieddatl sourcesof light, are best
addressed in ordinancklodel ordinances created by the International EBltik Association

(IDA) and the lllumination Engineering Society (IES) are available for LGUs to consider and
adoq. In lieu of existing lighting ordinances, lighting requirements can also be addressed during
the issuance of a local permit with Photometric Plans for proposed projects with specified
performance standards

b. Narrative Description and Background Information

Outdoordoes serve an importartle for the safety of workers employed during ritjinte

hours. For example, loluminance contributes to the disproportionate number of fatal motor
vehicle injuries occurring after dark (Plainis et. al., 2006 and Wanvik, P.O., 2009). However,
ongoing research indicatéisatnight-time light emissions also have environmental and human
health impacts.

Ecologists are beginning teetterunderstand some of the impacts of artificial night lighting.
Impacts, such as the deaths of migratory birds around tall lighted structures, are better known
(EvansOgden, 1996)Other more subtle influences of light pollutisuch asheinfluence on
behavio andimpacts tacommunity of ecology of specigsre less well recognized (Longcore

and Rich, 2004nd Buchanan, 1993Vedical research is just starting to link health impacts to
the disruption of circadian rhythms and sleep deprivation (Steteak2004,).

Furthermore, drk starry nights, like natural landscapes, forests, clean water, wildlife, and
unpolluted air are valued by residents and communities. Ambient light pollution bynaxde
light is one of the most rapidly increasing alterationhéortatural environment (Cinzaebal,
2001). The first World Atlas of artificial night sky brightness (seen in figure 1) produced by
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Cinzanoet alindicates that all of southern Minnesota is impacted by ambient;tmgatight
levels.

& : @
Figure2: Artificial Night Sky Brightness of Southern Minnesota, 2001. Basedhendata from Cinzano, et. al.,
2001. Overlay of model brightness on Google Maps, downloaded 11/14/2013.
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Figure3: Scale of brightness.

Lighting requirements of silica sand projects are regulatddday, state, and federal standards

The Occupational Safety and Health Administration (OSHA) set standards and guidelines for
lighting requrements within the workplace (CFR 29, Part 1910). These guidelines would apply
to processing plants and loading stations that are independent from a mine site. The Minnesota
Department of Labor and Industry also has some regulatory oversight and setarmlaivels
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of illumination (MN Rule 5205.0120Within the boundariesf a mine Mining Health and
Safety Administration (MSHAhasjurisdiction. For lighting, MSHA has a general safety
performance standard requiring:

30 CFR 8§ 56.17004lllumination of surface working areas

lllumination sufficient to provide safe working conditions shall be provided in and on all surface
structures, pathsyalkways, stairways, switch panels, loading and dumping sites, and work
areas

Even thoughederaland statestandards and guidelines must be met for silica sand pra@ects,

LGU has the authority to stipulate outddighting emissions and specification§amine site or

facility. LGUs are encouraged to work with companies to implement energy efficient and

emission reducing lighting designgVith that said, &ollective issue like night sky brightness

requires a collective approach to improve dkerdl quality ofthenight sky.If an LGU wants to

reduce light pollution, they would need to develop ordinances that would apply to all lighting
sources. For more information about I|ighting
near the end dhis section for internet links to Model Lighting Ordinances (MLO) and state

resources available to communities interested in better public lighting designs.

c. Potential Impacts as it Relates to Lighting

The use of outdoor lighting is necessary fde@uate nighttime safety and utility, but common
lighting practices can also interfere with other legitimate public conedrith include:

1 The increase asky glow or the brightening of the night sky due to the
accumulation of lights.
1 Light trespassingmo neighboring properties.
1 Wasted light emissions where it is me#ededr intended
1 Excessive brightness, or glare, which causes visual discomfort and decreased
visibility.
1 Unnecessargonsumption oénergy and resoursé the production of wasted
light.
1 The impact of isible light emissions within the wavelendgiBOnanometer or less
(blue to violetlight in the spectrum of visible lighn wildlife and human health.
o Wildlife impacts includespeciesoecomingdistracted or attracted to
artificial light; species being exposéal higher levels of predatiospecies
navigational abilitiegan be disrupted; and species can be induced into
early breeding due to long artificial days.
o Human health impacts including disruption of hormone production
(melatonin)which is linked to insomnia, depression, and cancer
(Chespesiuk, 2009).
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Figure4: Example of how glare from lights can distress the ey@hoto Source:
International DarkSky Association)

d. Recommendations, Standards, Créria, Considerations
For creating lighting ordinances:

1 Itis recommended that a community establishes lighting ordinances that can be used
determingperformance standards falt sources of ambient nighime light
o Arecommended guide to establishyht i ng overl ay districts
Lighting Ordinanceo (MLO) jointly produ
Society (IES) and the International De8ky Association (IDA) in 2011.
0 Lighting Zones defined by the MLO range from
A LZ07 A recommended def#twzone for wilderness areas, parks, preserves,
and undeveloped rural areas to
A LZ41 This pertains to areas of very high ambient lighting levels and may
be used for extremely unusual installations such as high density
entertainment districts and heavy isthial uses.
1 Any new development, including silica sand projects, would have to comply with lighting
performance standards prescribed by Lighting Zones. A majority of silica sand projects
would fall into LZ1-LZ3.
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Lighting Zone | LZO|LZ1|LZ2| LZ3|LZ4

Allowed Lumens Per SF 05| 1.25] 2.5 5.0 7.5

Allowed Base Lumens Per Site 0 |3.500 |7.000 |14,000 [21,000

For permitting individual silica sandqgects, considerations include:
1 The size of the project, surrounding lamsk, and hours of operations would factor into
the lighting needs and requirements for a silica sand project.
1 For projects expected to require significant outdoor lighting, an L@y want to require
Photometric Planas a condition of a local permit, which could include:
0 Pre-construction analysis to assess basdigiging conditions.
0 Future assessment of light impacts from a silica sand prapectonsideration of
impacts from dditional sources of light not associated with the project site.
0 Oncetheplan is approved, any additional new or temporary outdoor lighting with
exception to emergency lighting must submit a new outdoor lighting plan to
LGU(s) and receive approval priar implementation of the revised plan.
o Plan should include location and limits of outdoor lights and a photometric
diagram showing predicted maintained lighting levels of proposed lighting
fixtures.

Standards and criteria for consideration of all projects
1 Specifying zero percent uplight above 90 degrees for area lighting for rural areas.
1T Specifying zer-bi pedockbatkhpgbpeemiyssi ons
adjacent properties where appropriate. Variances may be required where rigbxtied
for worker safety.
1 Requiring outdoor lighting fixtures and designs with lights that must be aimed, located,
and maintained to prevent glare.

Standards and criteria for projects requiring rige illumination of large areas:

1 Encourage use @daptive lighting controls to dim or extinguish lighting when not
neededvould reduce wasted light.
Encourage use afarrowspectrunmiight Emitting Diode (LED) lighting systems.
Encourage use of outdoor lighting with color temperature specifications nergiest
4000K.

il
il

As with any aspect of permitting, an LGU may need to hire an engineer or lighting professional
to assist the review and approval processes at the cost of the applicant.
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Additional Resources

To download the Joint IDAES Model Lighting Odinance (MLO), go to th8luminating
Engineering Society websithttp://www.ies.org/PDF/MLO/MLO_FINAL_June2011.pdf

For additional State support in developing efficient outdoor lighting, contabiR@A
GreenStep Cities Program

Website: www.mngreenstep.org

Phone: 651/752594 or 800/65B864

For more information on the impacts of -light
Skyo | i ghtlnterngtionalgDarkSkydssoctaten websitehttp://www.dark&y.org/

Effects of Artificial Lights on Wildlife
Http://www.wildlandscpr.org/biblienotes/effectartificial -lighting-wildlife. N.p., n.d., Web 4
Nov. 2013

Florida Atlantic University Astronomical Observatory
Http://physics.fau.edu/observatory/lightpatviron.htmI N.p., n.d., Welb Nov. 2013

Flagstaff Arizona Lighting Reqgulations
http://www.flagstaff.az.gov/DocumentCenter/Home/View/14707
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D.2. HOURS OFOPERATION

a. Description of Silica Sand Project Concerns

Sdting the hours of operations is determined at the local level. Hdunseratiorarebest
determined on a project by project baki®ugh the permittg process. Operational hours may
also be broadly addressed in ordinance, but should include the option of modifying them as
neededvithin the permitting process.

Setting the hours of operations is one means to mitigate noise impacts, light polhdidmrafc
issues originating from projectsite. Hours of operations coute broken out and specifiéy
activity or be all inclusive (all activity is to occur during a specified interdaipically, for

mines or facilities with longer operational ligpans and multiple phases of activity, addressing
hours by activity may make sengelditionally, LGUs could also adjust hours of operation
seasonally to compensate for changes in daylight hours and the potential loss of vegetated
buffers during leabff conditions.

b. Narrative Description and Background Information

Determining the hours of operation of a silica sand pragegtfunction ofmany different

parameters of a given site: proximity to residences and residential disesitential densy,

adjacent land use and activities, the placement of processing equipment within the mine, width of
buffers, height of berms, school bus routes and schedules, type aifpatkms, etc. For

projects undergoing environmental revigheinformationneead to make decisions about

hours of operationwould be addressed in noise and traffic impact studie$.GU could
requirenecessargtudies be performed regardlegsvhethera project meets the thresholds for a

formal environmental review, especiallcifo ncer ns ari se about a proje
incompatibleand uses.

Additional activities that may be associated with silica sand projects include independently
operated truck terminals and maintenance facilities. Independent trucking facilities may be
established to support silica sand transport from mine site to processing facility and/or transload
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sites. These truck facilities may include routinely regulated activities such as equipment fueling,
lubrication, and washing silica sand truck fleahayconsist often to fifty dedicated trucks.

The hours of operation will tend to begin before sand facility-sgarand end after specified

sand facility hours of operations end. This may constitute an extension of specified hours of
operation that will inpact residences and businesses in immediately adjoining areas and on travel
routes. Ordinances and conditional use permit terms may be designed to limit this extension of
operating hours.

It is important to specifin the permit for a silica sand projeghat activities are included in the
operational hours. Are the hours limited to just mining and processing activities? Or do they
also include truck maintained or otherigities that may generate nois&pecified conditions

and ordinances must be sffiecto link this limitation of operations to the intensiv noise
generatingperation®f the sand mining and processing activities.

c. List of Silica Sand Project Potential Impacts

When determining the hours of operation for silica sand projects and related activitiesber
of factors should beonsidered:

1 Potential mpacts of silica sand projects and independent trucking faciti@gs
include:
o Noise and vibration from engines, wheels and brakes, hornspuipaaiarms,
and communication systems
o Light pollution from yard lights in terminal arfteadlights of trucks.
0 Extension of truck transportation related noise, vibration, and traffic impacts
beyond plant hours of operation
o Route and terminal specific impacts to immediately adjacent residences and
businesses
Compatibilityto adjacent land use
Results of the Noise Impact Study and Traffic Study.
Best and appropriate time fospecificactivity associated with the project and life
span of a project.
Special cultural or community characteristics of an area.
It is also importanto weigh the pssible benefit and impaof concentrating mining,
processing, or transporting activities to a given timeframe
9 Limiting hours of operations has the benefits of restricting noise and traffic
impacts to daylight hours and to times when a percentage ofepa@ppresumed
not to behome.
1 However, restricting hours of production may result in:
o A larger mine footprint to maintain production rates,
0 A longer lifespan of the mine,
o0 A higher density of truck traffic during peak traffic hours, and/or
o Additional eqiipment being operated ite and increased noise.

= =4 =

= =
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d. Recommendations, Standards, Criteria, Considerations

As previously mentioned, sigpecific issues and concerns related to hours of operation are best
addressed with information generated in envimental reviewlocal government review of a
project applicationand with stipulations specified within the local permit.

1 Based on the location and scope of the project and results of various impact studies,
examplesof hours of operations include:

0 Resticted hourdEXAMPLE: 7:00 A.M. to 6:00 P.M., no weekends or
federal holidays) could be considered when a project is near higher densities
of population oincompatibldand uses

o0 Nonrestricted hour§24 hours/7 days a week) could be considered when
mines are located near compatible land uses, large distances from residential
dwellings, etc.

1 An LGU may consider further limitations on specific activities that generate
additional nuisance impacts. Examples of such activities include:

0 BLASTING: For safety onsiderations, blasting could be limited to daylight
hours. Another optiors to specify hours in which this activity is allowed
within the permit to minel-or example,dnguage used in the LeSueur County
CUP (#29000), Kasota Township and Scott County (WRy 1, 2012)
includes
All blasting shall be conducted between the hours of 10 AM and 6 PM,
Monday through Saturday. Every effort possible should be made to limit
blasts between the hours of 10 AM and 3 PM. No blasting on weekends or
holidays (holidayshould be designated/identifiéd.e. federal holidays)
without County Board prior approval.

0 REMOVAL OF OVERBURDEN: For some mining operations, this activity
can generate additional noise from heavy equipment. An LGU may want to
consider restricting theemoval of overburden to specified hours within a
local permit: i.econducted between the hours/dd0 A.M. and 6:00P.M.,
except on Sundays afeteralholidays Any modification would require prior
approval from LGU

o BERM CONSTRUCTIONSiInce this actiity occurs near the property line, a
more restrictive timeframean be considerede. conducted between the
hours 0f8:00 A.M. and 4:30P.M., except on Sundays and holidaisy
modification would require prior approval from LGU

o PROCESSING: If procesy is not enclosed within a structussy LGUmay
want to limit hours of processing depending on the location of the facility.

0 TRUCKING RATES/LIMITATIONS: Depending on the location of the mine
and the rate of trucks leaving, an LGU may want to speciftyariocal permit
limitations on truck activity:

A During hours of school transportation.

A During high traffic levels

A During inclement weather and poor road conditions and upon
notification by the LGU
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0 ASSOCIATED TRUCKING: Stipulate that truck terminal operasaemote
from the silica sand mining and processing facilities may not begin associated
truck fleet operations more than one hour before the specified plant hours of
operation, nor extend more than one hour beyond daily end of specified plant
hours of opeations. This will not, however, limit movements of individual
trucks at the terminal for unit maintenance, repositioning, delivery of supplies,
or the movement of employees and their individual vehicles on, around, or to
and from the terminal, nor will &pply to established operations of the
terminal for other customer6s serviec
o MAI NTANCE/ REPAI R at the MINE SITE: Si
Truckingo, LGUs could stipulate the
equipment and heavy machinery is to odtupise generated from this
activity has a potential to impact adjacent land uses.
It is recommended to develop a grievance processich neighboring properties
owners, residents, and other affected perbang the ability to address issues and
probdems stemming from a silica sand proj€lhe grievance process da@
incorporated in the local permit aiglapplicable to address sevevpkrational
processes addressed in this section. Criteria and considerations to include in a
grievance process:
o All grievances are addressed in writing or phone call to the applicant.
o Require theapplicantto keep a log of all grievances they have received.
If the grievance can be mitigated immediately, then the appltenitd
address the concern.
o0 Require theapplicant to give updatest specified durations or triggers that
would addressomplaints and responses to complaints. LGU could require
public meetings as a condition of the permit.
A Specify that reetingsshouldreview all grievanceand mitigation
efforts overspecified time periodf the grievanceequiresfurther
consultation from the LGUspecify thathe applicanshouldwork
with theLGU to determine if a violation of federal, state, or local
regulations has occurred.
A Specify that the iganization ofpulic meeting should be the sole
responsibility of theapplicant
A Determine if aitreach meetingsequirejointly leadershigpy the
applicant ana representative @ LGU.
Stipulate within théocal permit or in ordinanceorrective actions, fines, and/or
temporary revocation of pernthhatmay be implemented if applicantis non
compliant on terms specified in permit.
Truck terminals remote from the silica sand mining and processing but supporting
significant and continuing fleet operations for sandgpantationshouldbe subject to
reasonable nuisance mitigation measures specified by the local jurisdiction directly
associated with the sand transportation fleet activity. This may include but is not
limited to noise regulation in the form of employeerapag protocols to reduce
truck, horn, and warning device noise; noise barriers at points of close contact
between facility and neighboring residents or businesses; and light regulation in the
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form of shutters, baffles, or barriers to block direct lighpacts from truck
terminal 6s fixed |ighting or from truck h

D.3. RECLAMATION

a. Brief Description of Silica Sand Project Concerns

Reclamation serves the interesardgeneral welfar@f the publicto control he possible

adverse environmental effects of mining, to conserve natural resources, and to encourage the
planning of future land utilization, while promoting good mining practices. The objective of a
reclamation plan is to produce a landscape that isstafde, and compatible with the

surrounding landscape and final land use. Inadequate mine reclarhasdhe potential to

result in undesirable outcomes, often not immediately observed, samating topographic

lows that can focumfiltration, accelerated soil erosion, and the creation of physical hazards,
such asighwalls

b. Narrative Description and Background Information

All stakeholders benefit from good mine planning and effective
reclamation of a mine site. For thablic, reclamation ensures tha

land disturbances are minimized. In addition, reclamation ensuj,.__..
that disturbed land areas are returned to produatedor
agriculture, forestry, natural environments, recreation, residenti
or industrial use as soon as possible. For operators, good mine
planning promotes efficient mining practices and extraction of &%
resource. For the environment, good mine planniaigices o
hazards such as water contamination, production of dust, loss
topsoil, destruction of fish and wildlife habitat, and promote an
operationds environmental su

To protect groundwater, future land use options requéle
thoughtout planning. Where mining activities remove critical
protective geologic materials above an aquifer,pestamation oo roster Arend park,

land uses have the potentialingpact surface water drainage and rochester Example of a surface min
infiltration. As a result, there is an expsed concern about reclaimed into recreational land use.
groundwater degradation and mineland reclamafgnicultural

crop production, with its inherent use of nutrients and pesticides (and in many cases, animal
waste), landfills, and manufacturingear oron reclaimednine sitesare examplesf potential
sources of groundwater contamination that if introduced into a reclaimed mine area could have
the potential to become focused and impact groundw&aest areas in the Paleozoic Plateau are
partiaularly susceptible to groundwater contaminatidowever, reclamation can address as
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well as mitigatehe potentialfor groundwatercontamination obff-site pollutant through mine
planning

Effectivereclamatioroccuss before the mine opens. Even though a reclamation plan is agreed
upon, it is important to convey to the applicant the expectation of continuousvenpent in
operating practices and equipment with the goal of increasing environmental performance of
silica sand projectsTherefore, reclamation objectives are best achieved with some level
flexibility to site-specific situations and concerns. Areas of continuous improvement include, but
not limited to:

Minimizing the footprint of the development

Minimizing the disturbance to sensitive features, the environment, and cultural
resources.

Maximizing resource eraction

Minimizing water use

Decreasing dust, noise, and vibration output

Improving recovery and processing of soll

Maximizing the direct placement of topsoil

Increasing rate of progressive reclamation

Reducing emissions from equipment, processing faslitand transload sites
Increasing energy efficiency in lighting

Minimizing the length of time disturbed lands are unreclaimed.

E |
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While there is much technical information presented in this section, the document cannot broadly
serve as handbook or guiderezlamation. Fortunately, many resources, guides, and handbooks
dedicated to assisting LGUs with reclamation issues are available, and are lAsdeltiomal
Resourcesf this section. Another consideratiohetDepartment of Natural Resource is in the
process of developing and adopting rules for the reclamation of silica sand mines (MN Law
2013, Chapter 114, Article 4, Section 105b) which are expected to be completed in 2015. Rule
development will follow procedures specified by Minnesota Administratieed®lure Act

(APA), Minnesota Statute Chapter B& a result, the adopted reclamation rules that are

finalized may differ from the information presented in this document.These rules will be

applied to all new silica sand mines in the state.

c. List of Silica Sand Project Potential Impacts

A poorly planned mine site has an increggetntialto impact the environment and surrdurg
communities in the following ways

1 Lack of mine and reclamation planning can result in larger open mining areas, creation of
additional sources of dusticreased exposure of ambient dust, negative effect on cultural
resourcesand increasef visualimpacts.
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Improper site drainage has the potential to funnel water to sensitive features, create karst
features, and impact groundwater.
Groundwater contamination from the removal of protective geologic materials.
Groundwater contamination from inappropeiéand uses on previously mined areas
where protective geologic materials have been removed.
Unintended subsidence due to underground mining.
Inadequately managed sites
o Pose safety hazards to the public.
0 Resultin soil loss, have lack of erosion contnatl increase sediment load to
nearby streams and lakes.
Result in the introduction or spread of invasive species.
Wi thholding al|l reclamation until the end
Deteriorated and less fertile soils that have been stockpiledimeer
More expensive and longer establishment of revegetation.
Lack of reclamation segments and test plots for revegetation
Higher financial assurance and liability.
Increased likelihood of infestations of invasive species.

(@)
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d. Recommendations, Standads, Criteria, Considerations

The following standards and criteria have been partially derived or modified from Wisconsin
Admin Code NR135, Minnesota DNR Sand and Gravel Reclamation Handbook, Alberta,
CanadaA Users Guide to Pit and Quarry Reclamatioilberta, and Washington DNR Best
Management Practices for Reclaiming Surface Mines in Washington and Oregon.

Setting performance standards is one means to ensure desired reclamation outcomes. Examples
of reclamation performance standards that couldddaded in ordinance are:

T

Silica sand reclamation shall be conducted, to the extent practicable, to minimize the
disturbed area by mining and to provide for reclamation of portions of the site while
mining continues on other portions of the mine site.

The mine site shall be restored, to the extent practicable, to a condition at least as suitable
as that which existed before the lands were affected by silica sand mining operations.
Reclamation of silica sand mines shall comply with any other applicaldeafedtate,

and local laws including those related to environmental protection, zoning, and land use
controls.

A silica sand mine site shall be reclaimed in a manner that does not cause a permanent
lowering of the water table and result in adverse eff@etsurface waters or significant
reduction in the quantity of groundwater reasonably available for future users of
groundwater.

Reclamation of a silica sand mine shall be conducted in a manner which does not
negatively impact groundwater quality as retgdigby federal, state, or local law.
Intermittent mining may be conducted provided that the possibility of intermittent
cessation of operations is addressed in an operator's reclamation permit, no
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environmental pollution or erosion of sediments is occgrramd financial assurance for
reclamationis maintained covering all remaining portions of the site that have been
affected bysilica sandmining and that have not been reclaimed.

9 During reclamation, landforms shall be designed and constructed to complesaeby
natural terrain, minimize adverse water quality and quantity effects on receiving waters,
enhance the survival and propagation of vegetation, be structurally sound, control
erosion, promote early completion and progressive reclamation, and agetloe
prompt conversion from mining to an approved subsequent use.

Paleozoic Plateau

9 Flow of water shall be managed during mine development and reclamation activities so
not to accelerate the development of karst and other secondary porosity featuges in
underlying bedrock materials.

Requirements forMine and Reclamation Plans The following information is recommended
to be included in mine and reclamation plans submitted to an LGU. Some information may
already be required in other portions of a lgEarmit, water management plans, and state
required permits.

(1) Applicant Information

91 A brief description of the general location and nature ofiliea sand project

1 A legal description of the property on which #ikca sand projeds located or propsed,
including the parcés$) identification numbes:

1 The names, addressésephone numbersnd email addresse$all persons or
organizations who are owners of the property on whiclsittoa sand projeds located.

1 If the property is being leasgtthe namesaddressegelephone numberand email
addressesf all persons or organizations who &ssorof the property on which the
silica sand projeds located.

1 If the project operation is being managed lkied-partycompany or organizaticimat is
not the owner or lessahe nameaddressegelephone numberand email addresse$
the all persosor organizatiosresponsibldor operating the mine and/or facility in the
project area.

1 Stipulate that an LGU must be notified 120 days inreade of any changes in status of
owner, lessor, and/or operator and pursuant of financial assurance agreements.

i List any mines owned or operated by your company that currently are or have been
pl aced on MSHAG6s pattern of violations/rep

(2) Assessment of Pmamining ConditionsThe applicanshoulddescribe the prenining
conditions of the site and adjacent to the site, which includes:

9 Description and map of current land use within and %2 mile adjacent to project area.
9 Map indicating ownersp within and % mile adjacent to the project area.

1 Map of all structures within and adjacent up to ¥2 mile adjacent to the project area and the
purpose for which each structure is used, including buildings, pipelines, cables, railroads,
and power lines.
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Assss and provide a map indicating groundwater elevation, hydrologic gradient, and
groundwater flow direction for the project area and other additional information specified
in the AGroundwdSeteM&€hatactegi Phanonodo sec

Provide mapand crosssection of premining conditions as they currently exist in the
project area:

O SizelB2 0 acres, not |l ess than 10 = 1006
O Sizeof208 0 acr es, not |l ess than 10= 2006
O Sizeof8B80acres- 10 = 40006 or scal e that i s det

Crosssections that adequately characterized the geologic variability of overburden and
deposit thickness, geologic composition of the deposit, contacts between geologically
distinct material and the approximate groundwater elevation as determined by
hydrogeological investigations.

Conduct a field assessment to determine topsoil thickness of both A and B horizons.
Display this information on a site map overlaying topsoil units using Natural Resource
Conservation Service (NRCS) soil data. Make specialwbeze topsoil is less than 1
foot to C horizon.

Map of existing roads within project area.
Map of previous excavations in the project area.

Notify U.S. Surface Transportation Board, as well as LGU, if excavation is planned to
occur within 50 feet of anxésting railroad track, structure, or facility.

A list and description of known or inferred cultural resources and historic properties,
including any sites knowhy the State Historic Preservation Office within a project area.

Contours within the projectea at intervals no larger than two (2) feet.

Map and description of a praining vegetation and wildlife survey. Survey should
indicate percent of grass basal cover, native vegetation cover, invasive species cover,
rock cover, etc. Identify native and esive species, diversity of plant and wildlife. The
applicant should describe data collection methods and provide photos of trafsscts.
baseline data on the existing plant commuaoég be used in part &stablish criteria for
release of financial assnce.

Paleozoic Plateau

)l

Indicate the location of the site and if it is within 1 mile of a designated trout stream or
class 2A waters and subject to additional permitted authorizedrby. Btat, section
103G.217 and would requismissuance of a Trou@tream Setback permit from the

DNR.

Location of all seeps, springs, sinkholes, and other karst features within 1 mile of the
mine site (as recommended in the Considerations for Setbdcksit Stream and Class
2A section).

Since this region is an ecologity sensitive region, LGUs may want to require Natural
Heritage Review (http://www.dnr.state.mn.us/nhnrp/index.hjrné done on all projects
regardless of size in order to asseds e p pagntialdotnégatively impact any state
listed species or other rare features.
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(3) Mine Planning During the lifetime of the mine, the applicant should provide the information

about the logical sequencing of a mine.
1 Describethe projected life of theperations including beginning and ending of operations
and any phases or stagkslicate on a map the proposed sequence of mining the deposit
and display the following information:

o

Permitted area of the mirfghape, size, and depth of minecluding bomdaries

of the areas that will be disturbed by minisgtback boundaries that apply to the
silica sand projectll permanent boundary markeasid location of buffers

berms fences, and gatadine entrance.

Location of proposed access roads and rait rgpurs to be built in conjunction
with the silica sand mining operation.

Numbered segments and the direction and sequence of mining.

Soil storage areas and sequence of stripping, storing, and replacement of
overburden on mined segments. If topsoil toGheorizon is less than 1 foot over
a significant area of the mine, stipulate that both A and B horizons may be
stockpiled together. Mine sites where A and B soil horizons are greater than 1
foot, keep distinguishable soil horizons in separate piles atamein the

original soil sequence. Vegetate soil piles with crop cover or native groundcover
to prevent wind erosion as well as maintain soil health if pile is standing for
greater than 6 months. Soil health and viability is greatest when soils irisctu
preserved, is uncompact, and is used soon after stripping.

Location of operation plant, processing areas, transload sites and related
infrastructure.

Location of wells, water pipes, and settling ponds.

January 2017 pagel06



STAGING OF OPERATIONS

h e W e
T sl o e s i ol

Figure5. Example of map showing sequenoémining

LEGEND

1) Dogleg access to screen
view from road

2) Buffer Strip

3) Fencing

4) Topsoll Storage

5) Overburden Storage

6) Reclaimed

7) Progressive Active
Reclamation

8) Working Space

9) Exposed Gravel

10) Overburden goes to
active reclamation (7)

11) Topsoil goes to topsoil
storage (4)

12) Cleared Area
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Figure6. A number of structures and mine features are associated with typical finetallic mining operations: the
mine pit, topsoil storage, overburden storage, product stockpiles, berms, mine entrance, processing facilities,

ponds,andweigh station (Alberta Land Conservation, Pit and Quarries, Reclamation in Alberta).
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Negotiate berm height with respect to visual impacts to nearby residences and stipulate
that berms are to be maintained and kept free of invasive species.
Negotiate or spiulate largest open mine csike.
Negotiate or stipulate lowest elevation of pit floor.
Forvisual andhoise impacts reduction, describe how the existing topography and site
characteristics of the mine will be maximized, i.e.:
o0 Storage of overburden in tmes along the site, plant vegetation on berms to
reduce noise and dust eemissions.
o Plant vegetation (such as trees, shrubs, forbs, and native grasses) well ahead of
mining to maximize time of establishment.
o Place loud stationary equipment, such as theéhemnign an excavated area below
the surrounding terrain.
Describe how the equipment will to be used in excavating and processing of silica sand.
Describe the use of flocculants, range of potential consumption/use of flocculants.
Provide estimates for tHellowing:
0 The volume to be mined in each phase of mining.
o Volume of waste products (processed sand) used in reclamation. An LGU should
specify if off-site silica sand is allowable to use in reclamation.
o Volume of overburden and topsoil to be used atamation.
Describe the methods that will be used at the cessation of seasonal operations to stabilize
slopes from erosion, prevent topsoil from erosion, and prevent the establishment of
invasive species.
Identify representative areas and conduct ploing$d determine vegetation/reclamation
success.
Describe how invasive species and weeds will be managed on the entire site including
stockpiles, berms, and road shoulders.
Describe how silica sand tracked out from site, spilled on to rail road, and/othemy
unintentional dispersion of sand will be removed.

Underground Mining
For underground mining, an LGU may want to consider ordering a discretionary EAW
(MN Rules 4410.4500) due to the potential for significant impacts, such as unintended
subsidence.
While underground mining is more complex in terms of planning and reclamation, there
are several examples in Wisconsin and lowa where underground minesroetailic
mineralshave a longpperational history If an LGU receives an underground mining
proposal, it is recommended that the LGU consults with licensed engineers and
geologists as they proceed with environmental review and potential permitting.
The Underground Miningection providegeneral information for LGUs to consider
when permitting annderground mine. The information is by no means an exhaustive
list of all parameters associated with underground miningshaotended to be a starting
point in gathering the topical information related to underground mir@umsiderations
for undergound minng includes but is not limited to the following:

0 A subsidence control plan which may include a survey of all structures and

surface features, monitoring protocol for land disturbances.
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o Information pertaining to where surface disturbance is exgécteccur.

o An underground operational or excavation plan with descriptions of the
underground geotechnical design factors, including detailed map of proposed
mine tunnels, tunnel slopes, pillars, rooms, ventilation shafts, and other mine
access points. his information is especially helpful for emergency response.

o Information on the services required to safely operate the underground mines,
including communication and ventilation plans.

o Location of existing underground mine features.

o Information on theechnique of silica sand extraction to be used, blasting plans,
and dewatering plans.

o Information about the percentage of silica sand to be removed, pillar dimensions
and spacing, pillar load strength, extraction/room dimensions, secondary
extraction, geagic strata above and below the mine.

o Permits should specify that damage to land must be repaired to its full pre
subsidence capability at the expense of the operator. Repairs to land and
structures should occur after subsidence movements have stabitizedittee
must compensate the owner at-pubsidence value by repairing or replacing
structure(s).

o If planned subsidence is proposed, the permittee should define its extent and
location as well as measures to be taken to mitigate any material danteus to
and structures.

o Information about nderground electrical power usage and wiring plans.

o Information about explosive storage and handling.

o How much and where additional waste sand will be returned to mine.

(4) Temporary ShutdownMines may experience a period inactivity for a number of reasons,
such as downturns the market or changes of ownershidso, portions of the mine may
become inactive, like an unused stockpile or working.f8e#ting conditions within the local
permit © address interim reclamation during suspension of mining is important in controlling
dust, invasive species, as well as storm wateoftirConditions may include:
1 Describing methods used s@bilize slopes with earthwork and useusing fastgrowing
vegetation, such as cereal grains, that establish quickly.
1 Set and define durations of inactivity (i.e. one year for a mine, twe yeaan
unused/unmodified stockpile) before reclamation activities need to be implemented.

9 Topsoil should not be moved fmterim reclamation purposes due to the significant loss
of soil each time it is moved.

(5) Final Land Use and Proposed Reclamatibepending of the lifespan of the mine,
reclamation plans may need to be adaptive to implement continuous improvemetned)je
changing community needs, sipecific geologic conditions. Adaptive reclamation plans are
especially relevant for mines with lotife spans, complex mine designs, and continuous
monitoring programs. While reclamation planning details sucmaktbpography are specified
below, it is important to allow adaptive reclamation strategies so mines can meet performance
standards and objectives.
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Describe proposed reclamation including final slopes, high wall reduction, benching,
terracing, and otheslope stabilization.

Provideamap showing location of anticipated topography, water impoundments, and
artificial lakes.The topographic interval for maps can be specified (i.e. 2 foot contour
intervals). The final topography should take into considerati@ormwater runoff and
prevention of stormwater contaminants from the entering site.

Provide information about the location of surface structures, roads, and related facilities
to remain on the site after reclamation.

Describe the methods proposed fog tlisposal or reclamation of oversized and
undersized material. Stipulate if sand processed with polyacryldmagkd and/or poly
diallyldimenthylammoniunthloride based flocculants are acceptable reclamation
material.

Describe shofterm and potentialljong-term maintenance needed to support
reclamation.

Define the siteds Recl aimed Desired Pl ant

O The RDFC should be comprised of species native to the area, or introduced
species where the need is documented for inclusion to achieapgim/ed post
mining land use.

O Seed sources should be from the Minnesota State Approved Seed Mix that is pre
approved byMnDOT, BWSR, and the DNR. Seed selection should be sourced
within the same ecological subsection, as described by the Ecological
Classification System (ECS). Seed should not require regular or seasonal
applications of nutrients or pesticides.

The use of test plots, demonstration areas, or areas concurrently reclaimed areas within
the mine site or within similar representative arajaa@ent to serve as the RDPCs as
long as they meet the reclamation goal is recommended.

Stipulate that the placement of overburden and soil should be placed in original
stratigraphic sequence.

Specify criteria for assessing when reclamation is completéiraanttial assurance may
be released, example of performance measures include
O Percent cover of an area that is covered, shaded or intercepted by desired
vegetation. A performance standard to use may be 90% cover averaged over the
site at 90% statisticabnfidence level. Measurement of revegetation should
correspond with peak vegetative growth, which is usually in August.
O Diversity of speciesa predictor of the longerm stability of a plant community.
O Tree regeneration standards terms of species arslems per acre, were
specifications in reclamation plan met.
o For wetlands restoration, an evaluation measuring species frequency of
occurrence and density and percent cover along transects.
o High walls, cut slopes, and/or topographic depression be elirdinatéess
otherwise approved, and topography restored in accordance with reclamation
plan.
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1 Underground mining projects will have sgpecific considerations that should be
considered during reclamation. Examples of reclamation considerations include but
not limited to:

o Removal of all hazardous materials from underground storage.
o Sealing all surface openings, especially those connecting the underground
workings to the surface.

o Comply with Minnesota Department of Health abandonment procedures for wells

and boreholes.

o Securing of underground shafts or vent raise openings using concrete or other

methods to ensure permanent closure.
o Permanently securing access/audit openings.
o Determination of longerms stability of pillars after mining activities cease, a

pillars able to sustain their own weight and, if applicable, the weight of geologic

material, water bodies, and all surface loads.
o A long-term water management plan within the mine.

1 LGUs may need to hire the qualified persons to determine completdrestamation.
Cost can be charged to project proposer.

1 Financial Assurance is released when goals specified by the reclamation plan are met and

the LGU is satisfied the mine site is reclaimed to a stablesgsthining condition.

Additional Resources - Reclamation Guidebooks

Alberta. Reclamation Research Technical Advisory Committee, & Green, J. E. (A9929r
Guide to Pit & Quarry Reclamation in AlbertAlberta Land Conservation and Reclamation
Council, Reclamation Research Technical Advisooyntittee.

Buttleman, C. G. (1992 handbook for reclaiming sand and gravel pits in Minnesbtpt. of
Natural Resources, Division of Minerals.

Porle, T., Faubl e P. AGaide tb DdvaldpindbReclamition,Plari® for,
Nonmetallic Mning Sites in Wisconsiin Wisconsin Department of Natural Resources, Bureau
of Waste Management, Publication W&34 2002.

References

Hustrulid, W. A., and Bullock, R.L., edslinderground Mining Methods: Engineering
Fundamentals and International CaStudiesLittleton, Colorado: Society for Mining,
Metallurgy, and Exploration, 2001.

Wampler, P. J., Throop, A. H., Schnitzer, E. F., & Roloff, J. M. (19B&%t management
practices for reclaiming surface mines in Washington and OreQoggon Departnré of
Geology and Mineral Industries.
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Wisconsin Code of Administration, NR 135

U.S. Department of the Interior, Bureau of Land Management, Guidelines for Successful
Revegetation, Reclaimed Desired Plant Communities for Mining Operation Disturbances,
viewed 11/19/2013 http://www.blm.gov/or/programs/minerals/reclamati@vegetation.php

D.4. FINANCIAL ASSURANCE

a. Description of Silica Sand Project Concerns

The pupose of requiring financial assurance is to enk@¥s have access to funds to

implement closure of a mining operation if the operator (permit holder) is unable to fully
completereclamatiorand closure of the mine lands and surrounding lands affectetiniryg
activities In this way the general public will not bear the cost of reclaiming and fully closing an
abandoned mine sith.is to be used only in the case that the operator/permit holder is no longer
able to complet the reclamation of the sit&ny progressive reclamation, reclamation or closure
activities would be conducted as needed and paid for by the operator.

In terms of silica sand projects, the potential financial impacts of closing a mine site depends on
the size of the minand the scopef the project. #ica sand projectsanrange from a single,

small acreage mine sgeo a collectiorof several small mine sites, moulti-phased mines sites

that encompass greater theE000 acreand include processing and transldacilities.

b. Narrative Description and Background Information

Financial assurance guarantees thatls will be available for abGU to implement the

reclamation plan of a mine site in the event of abandonment of a mine site or facility, temporary
or permanent closure of a mine site, or the unsuccessful reclamation of mine areas which do not
meet the specified reclamation performastandards specified within the reclamation pldre
calculated cost of site closure at any given téneuld beenough to close the site at that time.

The amount should be modified as the site changes oveatithadjusted annuallyhe plan

and assoaited financial assurance mechanism is called the contingency reclamation plan.
Financial assurance can be supplemented (increased) to include any corrective actions resulting
from non-compliance with design and operating criteria of the permitted activity.

The DNR is directed by the 2013 Minnesota Legislature to develop rules for the reclamation of
silica sand mines. Current drafts of the proposed rules contain language related to financial
assurance. While the language is subject to change, LGUs $leoaldare that the rules could
impact financial assurance of future silica sand mines.

c. List of silica Sand Project Potential Impacts
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The impacts of not requiring financial assurance include:

1 Leaving an open and unreclaimed mine site may be unstfe general public.
1 The financial burden of reclaiming abandoned mine sites falling onto the county or
township.

d. Recommendations, Standards, Criteria, Considerations

Thestate has weltlevelopednformationfor LGUs onfinancial assurancaechanism for solid
waste disposal facilities. Since LGU have the authority to regulatenedallic mining, these

tools could also be applied and adapted to the varying range of silica sand projects across the
state. The criteria/suggestions for financial assteame addressea this section in three
components:

(1) Financial Assurance Mechanisms
(2) Items to Consider When Calculating Financial Assurance
(3) Managing Financial Assurance

(1) FINANCIAL ASSURANCE MECHANISMS : The Minnesota Pollution Controlg&ncy
(MPCA) wrote rules, adopted in 2010, specifying financial assurance mechanisms for solid
waste disposal facilitie@vlinn. R. Ch. 7035.2706 7035.5000)While there are other Financial
Assurance mechanisms that can be implemented by LGUs, the ititorinsted belowvere
developedn accordance to the Administrative Procedure Actiarmbnsultdon with an
advisory committee. These rulesng partially based upon experience of implementing
financial assurance for largeale mining operations.

These rules are a useful financial assistance tool for local regulatory authorities because specific
contract language, calculation tools, and suggested processesnsaditied by LGUsand

applied to silica sand projectsSummaries of financial assurarmoechanisms frorsolid Waste
Financial AssurancéW-SW325; Minnesota Pollution Control Agency published document) are
described belowAdditional language for these mechangscan be found in Minnesota Rules,
Chapter 7035.

1 TRUST FUNDS Minn. R. Ch. 7035.2805A trust can be set up, with the LGUl0BU
named as the beneficiary, through a trust agreemearindegendent trustee manages the
reserve funds and has the authority to engage in trust oper&tppigants must make
monthly payments into the fund until it equal the sum of the current cost estimates and is
considered fully fundedlhe rule provides a metbldor calculating the monthly payment
amount.

1 DEDICATED LONG-TERM CARE TRUST FUNDSNIinn. R. Ch. 7035.2720This is
a special kind of trust fund that may be used only by public sappiicaits. The
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elements are similar to those of the trust fund described above except the trustee, under a
dedicated fund, is a local government official and the trust set up is a part of the

municipal treasury. The dedicated trust fund is set up by a resodutaaned by the

appropriate local governmental unit such as a city council or county board.

1 SURETY BOND GUARENTEEING PAYMENT INTO A TRUST FUNDMinn. R. Ch.
7035.272%: A surety bond is a cordct which assures that if th@plicantfails to
establish a trust fund before beginning final site closure, the surety will deposit the
required amount (the penal sum of the bond which must equal current cost estimates) into
the trust account before fihsite closureA surety bond has no expiration date.

1 SURETY BOND GUARANTEEING PERFORMANCEMinn. R. Ch. 7035.2735This
bond has basic provisions similar to the payment guarantee bondakes endifferent
guaranty.The surety, in this case, guarantees thaagdicantwill perform closure,
postclosure care, and corrective action activities in aeome with appropriate plans and
LGU orders.If the applicantdoes not perform as requirgtle surety promises to deposit
the required funds into a standby trust.

1 LETTER OF CREDIT Minn. R. Ch. 7035.2745A letter of credit extends the credit of
the issuing bank or institution tbeéLGU, on behalf of thepplicant The LGU may draw
on the credit if thepplicantfails to perform required closure, padbsure care, or
corrective action worKThe letter of credit is issued equal to the sum of the current cost
estimatesilt should bdrrevocable and must be issued for at least one testrould be
nonexpiring and extended automatically from year to year unless the lender gives the
LGU prior notice of intent not to renew A standby trust fund must also be established
with a lette or credit.

1 STANDBY TRUST (Minn. R. Ch. 7035.2705If an applicantprovides a surety bond, a
letter of credit, or selinsurance as financial assurance,dpplicantmust also establish a
istandbyd trust account that receives payme
issues the letter of credRayment would be made into the standby trust account if the
applicantfails to perform as promised or before final closure operations begin.

(2) ITEMS TO CONSIDER WHEN CALCULATING FINANCIAL ASSURANCE: The
following list identifies some activities associated with reclaiming a mineTiis.list is not
exhaustive but gives a framework of discussion foaaplicantandan LGUto review tasks
requiredfor thereclamaion of mine lands

The calculation of the financial assurance is dependent upon the size and scope of the mining
activity. The calculation should be based upon current dollar value at the time of the estimate and
the cost to th& GU of administering and hiring a third party to conduct corrective action and
reclamation activitiedNo salvage value attributed to the sale of stockpiles, waste, facility
structures, equipment, land or other assets should be used for estimating p&grasash item,
theapplicantshould consider the cost per unit (i.e. disturbed acres of land) and the number of
units to determine the final amount.
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REMOVAL OF BUILDINGS and INFRASTRUCTURE: Activities necessary to remove
and properly dispose of permansiructures, roads, utilities, equipment, etc.

GRADING AND REGRADING: Activities necessary to ensure soil and slope
stabilization. This would include the cost of erosion control materials, fill materials,
equipment and labor.

TOPSOIL: Activities and fuds necessary to redistribute, purchase, apply, and amend
topsoil to a thickness specified within the reclamation plan, including the cost of
equipment and labor.

REVEGETATION and SEEDING: Activities and funds necessary to transplant and seed
the site to prformance standards specified within the reclamation site, including the cost
of equipment and labor.

VEGETATION STABILIZATION: The cost of mulching, netting or other stabilization
materials, equipment, amendments, and labor.

SHORT-TERM SITE MAINTENANCE Covers a period of time until the mine meets
interim reclamation performance standaad determined from reclamation plan. This
may include costs for additional seeding, sloping, and regrading slopes (i.e. repair
damaged areas; improve poorly performamgas) as well as the costs for equipment and
labor.

LONG-TERM SITE MAINTENANCE: Covers periods of time between first interim
reclamation until the site is deemed to meet final reclamation performance standards.
This would coincidevith when the financieassurance may be returned. Depending on
the reclamation plan, costs for additional seeding, vegetation, equipment antagbor
be needetb sustain the site.

ADIMINSTRATIVE COST of IMPLEMENTING RECLAMATION PLAN: LGUs
would need to determine whagrcatage above the cost of reclamatismequired to
coverexpenses in overseeing the reclamation process.

(3) MANAGING FINANCIAL ASSURANCE: Financial assurancensure a source ofunds

for an LGUIf anapplicantfails to perform reclamation activitiesdluding closure and post
closure maintenance needed if operations cease as wellestive actions as required by
LGUs if noncompliance with design and operation criteria in the permit occurs.

General criteria for financial assurance include:

M Assurance of funds sufficient to cover cost estimated reclamation and corrective action
cost estimates;
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Assurance that the funds will be available and made payableliGthevhen needed;
Assurance that the funds will be fully valid, binding, and enforceablerwstdte and
federal law;

Assurance that the funds will not be dischargeable through bankruptcy, and

All terms and conditions of the financial assurance must be approved lb@th& he
LGU, in evaluating financial assurance, should use individuals witturdented
experience in the analysishe reasonable cost of the evaluation shall be paid by the
applicant.

E |

= =

Financial assurance in the amount equal to the estimated contingency reclamation cost:

1 Should be submitted to th&U for approval before the issoee of a permit to mine

and before granting an amendment to the permit

Continuously maintained by tlaoplicant

Adjusted annually for the following reasons

o If the new cost estimais approvedandis greater than the amount of the existing
financial assunace, theapplicantprovides additional financial assurance in an
amount equal to the increase; or

o If the new cost estimais approvedandis less than the amount of existing
financial assurance, ttaplicantcanbe released from maintaining financial
assirance in an amount equal to the decrease.

0 Yearly update of cost estimate.

T
T

Financial assurancshould be made available to theGU when the operator is not in
compliance with either the contingency reclamation plan or the corrective action plan.

1 An LGU would need to develop a procedural process of commencement, for example:
o0 Serving an order to forfeit the financial assurance on the person, institution, or
trustee holding the financial assurance; and
0 Serving a notice of measures required to correct thatgin and the time available
for correction on the applicant.
1 If conditions that provided grounds for the order are corrected within a period established
by theLGU and if measures approved by thBU are taken to ensure that the conditions
do not recurthe ordercanbe canceled.
1 Ifthe conditions that provided grounds for the order are not correctddztheanproceed
with accessing and expending the funds provided by this part to implement the contingency
reclamation or corrective action plans.

Financial assurance may be canceled byaiyglicant on approval of theGU, only after it is
replaced by an alternate mechanism or afterajmglicantis released from the financial
assurance when:

1 An operator/applicant substitutes alternative financialrasse;

1 The LGU determines all reclamation activities have been completed according to the
reclamation plan;
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1 Conditions necessitating pedbsure maintenance no longer exist and are not likely to
recur, and
1 Any corrective actions have been successfatiyomplished.

The applicantmust ensure that the provider of financial assurance givelsGhienotice on the

order of 120 days prior to cancellation of the financial assurance mechéimemreceipt of this

notice, theLGU initiates a proceeding to acse the financial assurancEhat process could be
halted if acceptable financial assurance is reestablished.

If the mine or facility changes ownership, the napplicantmust be in compliance with the
requirements set in financial assurance ordinanceitbomal use permit before the permit is
transferredOnly after thenew owner reestablishes their nefinancial assurance mechanismd

it is approved mayhe formerapplicantbe released from their requirements.

If there is a failure to comply with thepecified criteriaan LGUmay deny, suspend, revoke, or
modify the permit to mine.

References

Minnesota Statutes, Chapter 93.44 to 93titps://www.revisor.mn.gov/statutes/?id=93
Minnesota Rules, Chapter 7035, Solid Wakt#s://www.revisor.mn.gov/rules/?id=7035
Minnesota Rules, Chapter 6130 (ferrougps://www.revisomn.gov/rules/?id=6130
Minnesota Rules, Chapter 6132 (A@nrous) https://www.revisor.mn.gov/rules/?id=6132
MPCA Soid Waste Financial Assurance Document 3.25, April 2003
http://www.pca.state.mn.us/index.php/vielwcument.html?gid=12790

D.5. BLASTING AND BLAST PLAN REQUIREMENTS

a. Brief Description of Silica Sand Project Concerns

Blasting is the controlled use of explosives to excavate or remove $acidstone deposits vary

in terms of how well individual sand grains are cemented together. For moderately to well
cemented sandsterdeposits, blasting may be required to break up and access a deposit.

The DNR is directed by the 2013 Minnesota Legislature to develop rules pertaining to the
reclamation of silica sand mines. Current drafts of the proposed rules contain languagj¢orelate
blasting. While the language is subject to change, LGUs should be aware that the rules could
impact blasting standards for all silica sand mines.
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b. Narrative Description and Background Information

Regulation and Guidance

Someregulatory ovelight of nonmetallic blasting in Minnesota is the purviewasf LGU.

Since Minnesota is one of a few rooal producing statefederal standards developed by the
Office of Service Mining and Reclamation and Enforcement (OSM) are not applied within the
stae. Therefore, federal jurisdiction in Minnesota is limited to confines of the mine and overseen
by Mining Safety and Health Administration (MSHAYISHA regulations are specific to the
storage, transportation, and use of explosives (30 C.F.R 856.63)and do not regulate the
blasting activity itself. However, OSM does have very weleloped blasting performance
standards based on continuous research and development for regulation of the coal industry.
Portions of the federal blasting standards arensony adapted by LGUs via ordinance (Dunn
County, WI Blasting Ordinance) gpecifiedin local permitgLe Sueur County CUP #29000).

B Troes Weastem Regon M- Conbinent Regon appachean Regon Il OSM seadquarters NON-OSM States

Figure 7 Map of the United States of America showing the regulatory authority of the Office of Surface Mining
Reclamation and Enforcement (OSM).

At the state level, the State Fire Marslaatlivision within the Minnesota Department of Public
Safetyissues lienses and permits (MN Statute92B . 73 and 299F. 74) ndafor
manufacture, assemble, warehouse or store explosives or blasting agents as wellxd®those
possess explosives or blasting agents. 0 The
ferrous mining.
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The Department of Natural Resources (DNR) has rules for blasietgd taderrous and non
ferrous miningMN Rule 6132.2900). Although these standards do not apply tonedallic
mining, they are commonlysedby LGUs regulating aggretgmand silica sand quarries.

The Minnesota Department of TransportatimDOT) regularly mitigates and monitors

sources of vibration associated with road construction activities, which includes blasting.
Construction related blasting often travelstartthan that for large mining/quarrying blasts. As

a resultMnDOT has assembled a geotechnical manual that includes blasting standards used for
transportatiofrelated projectsMinDOT, 2013 Geotechnical Engineering Manual

LGUs have the authority to regulate and monitor blastotigity within their jurisdiction.The

designated approval authority may impose additional restriction or conditions as it deems
necessary to protect the pighinterest. In a recent survey dfiGUs by EQB fa the purposes of
thisdocument 93 % of the respondents said Ayeso to
expect to host mining activity that requires

Impacts of Blasting

Blasting, & well as other activities, can produce vibrations that may impact nearby structures.
Two types of vibrations soces generated by human actividpes and Stokes, 2Q0dclude:

(1) Transient i.e. blasting, pile driving, and pavement breaking.
(2) Continuausi i.e. trains, heavy truck traffic, and heavy equipment.

Impacts of blasting to nearby structusgedependent upon many sspecific, geologic factors,

such as the density of the rock, the type of overburden (material that needs to be stripged away
access a deposit), the presence and thickness of unconsolidated overburden, and the direction of
the blast. Therefore, each site where blasting is occurring should requirspesifec blasting

plan and monitoring plan.

Blasting also has environmahimpacts. Concerns associated with chemicals present within
blasting agents and water quality is waticumented (Forsyth, Cameron, Miller, 1995;
Hackbarth, 1979; Pommen, 1983). In some instances, materials such as detonators and
explosives are not érely combusted during blasting and result in the release of nitrateiénto t
groundwater (Kernen, 2010RAlso, there is evidence to suggest that polyacrylamide and
acrylamide may be present in some blasting agents. However further study is needed to
distinguish the contributing sources and cumulated impacts of polyacrylamides in the
environment.

Loading practices and blasting efficiency, as well as the presence of water, control the amount of
nitrates that enter groundwater (Forsyth et al., 1995) alBscgroundwater in some areas have
highly elevated levels of nitrates due to agricultural practices, it may be difficult to discern
potential sources of nitrates. However, best management practices associated with blasting can
help reduce the input oftnates and is usually achieved through care and attention to detail in the
mining operation with little added cost to the mining operation (Forsyth et al., 1995).
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Within this section, information, protocols and specifications that can applied to blasting
activities are addressed, which consist of a compilation of protocols developed by LGUs, state
rules, state and federal guidance documents, and the Code of Federal Rules (C.F.R).

c. List of Silica Sand Project Potential Impacts

Blasting could present seus risk to human health and safety, damage to property, as well as
potentialrisk to groundwater contamination. Over the past 100 years, the federal government has
developed safety protocols that improved the reliability and safety of blasting methiedolo

With that said, some risks and impacts associated with blasting include:

1 Inadequate blast area security andlgeesting notification can pose a safety
threat to the public.

1 Vibration through the air (overpressure/air blast): a shock wave caused by
blasting that is over and above atmospheric pressure. Air blasts are measured in
wave frequencies (Hz) and with sound (dB). Air blasts from mining activity have
the potential to rattle and break windows.

1 Vibration through the earth (ground vibration):stla waves that propagate
through the ground. Ground vibrations are measured in wave frequencies hertz
(Hz). Ground vibrations from mining activity have the potentiarark walls,
crackfoundations of structureand detrimentally impact historical bdithgs and
structures.

1 Ground vibrations have greagotentialimpacts in areas with thicker
unconsolidated sediment and in older houses that have plaster walls.

1 Chemicals used to blast have tlwtgmtial to contaminate groundwater by the
release of nitrats. A widely used industrial blasting agent is ammonia nitrate/fuel
oil (ANFO). ANFOthat has not been waterproofguickly dissolves in water
leaching ammonium and nitrate to groundwater as it dissolves in the blast hole.

d. Recommendations, StandardsCriteria, Considerations

The intent of this section is not to review safety protocols that are implemented within a mine

and regulated by MSHA, but to give tools for LGUs to consider for mitigating and miogitor

the potentialimpactsof blasting that oaer outside the mine site boundary. In tewhs

geographic regiorextra precaution is needed in the Minnesota River Valley where thickness of
unconsolidated sediment is generally greater than in the Paleozoic Plateau and ground vibrations
maytravel farthe (Siskind, et. al., 1980).

(1) Application to BlastAn LGU can require an application for a permit to blast withi
applicable jurisdiction. This application would have to apply to all blasting activity that includes
butis not limited to the constction, placement or erection of a structure; operations 6f non
metallic mine; and the demolition of buildings or other structures.
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1 Application for a permit to blast should requfg an individual who holds a valid
bl aster 6s | i ce nwsta StatesFraiMacshalboy compgarableNaensures
through aother state, and (2) submissiondnd issanceto a lasting business entity.

1 Application for a blasting permit may include the following information:

0 Applicant name including individuals of a paetship, and officers of a
corporation including a limited liability corporation, license number, address,
contact phone numbers, and email address of the applicant.

0 A statement (devised by the LGU) and signature indicating acceptance of
responsibilityfooo | asting activity, by an individ
license issued by the Minnesota State Fire Marshall with the proper classification.
Name, address, license number, contact phone numbers, and email address of the
blaster in charge of the s if differentfrom the applicant.

o Name, address, contact phone numbers, and email address of any person (agent or
employee) in charge of the operation who will respond to inquiries by the LGU.

0 A map showing the location of the blasting site includirggldtation of all the
buildings located within %2 mile of the controlled blasting site, names, addresses,
and contact information of owners of those buildings.

1 The LGU would have to establish a procedure to process applicants which could include,
but not Imited to:

0 A process of application review to determine completeness and compliance with
existingpermitor ordinance

0 A process of approval/denial through a department, commission, or board.

o Development a fee structure or application fee.

(2) Preblast Suvey: Is a record on papevideo, or an unalterable electronic file document the
condition of a dwelling, structure, or water well within a specified radius of the blasting before
the commencement of blasting activity. It is recommended that ordinaadecal permit
includes language specifying protocols for-ptasting surveysuch as

1 The survey id0 becompleted by a third party consultant and available to the
landowner upon request.

1 At least 30 days before initiation of blasting, the operdtoulsl notify neighbors
within %2 mile of the blast by using reasonable efforts.

1 Written notification by the comparshouldindicate that, upon written request, the
mine company will perform a pi@lasting survey. The notification will indicate that
no surve will be completed unless the resident and/or landowner makes a written
request for the prblast survey and a water quality test for existing wells ta.G#.

1 Survey is to include and record through inspectiinitaseline condition of a house
or structire, including assessments of both the interior and exterior condition of a
structure condition of a water well, and water well testing (see Water Quality
Standards Section, Sample Collection and Analysis Subsection for private well
monitoring standards).

1 The survey and water well testisgouldbe completed at the expense of the mine
company.

1 The resident of owner can request a copy of the survey and weit test time The
company has 72 hours to provide the-plasting survey resuligpon request
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(3)Noatification Plans Is a process to notify neighbors, residents, and landowners within a
specified radius around a blast siarametergor a notification plan should be developed by
the company and can include

T

il
1
1

Time at which to notify residents anéighbors of initial blasting activities. Common
practice requires a 30 day notice (OSM Blasting Performance Standards, 30 Code of
Federal Regulations).

Identify or negotiate the frequency totify county, township, residents and

neighbors of subsequebiiasting activites .

Specifiedreasonable efforts of notification. Reasonable efforts can include a written
notice, phone call, email, or verbally in person.

Criteria in which utilities need to be notified of blasting

(4) Blasting StandardsSome of he language below can be modified to be incorporated into

ordinance or within a local permit.

T

Whenever explosives are used, they shall be of such character and in such amount as
is permitted by state and local laws and ordinances and all respective sdavaig
jurisdiction over them.

The regulatory requirements of OSHA Safety and Health Standards 29 CRF, Part
1926, Subpart U, "Blasting ardise of Explosives”, shall be applied.

Operatos will use all industry standard measures to control fly rock viighimtent

that fly rock not leave the mine property.

Prior to any blasting event at the excavation and mining site, the mining opé&sation
responsible for givingotice of the impending blasting event by displaying a
fluorescent flag and legible sign witth100 feet of all public roads bordering the
blasting site.

UntreatedANFO should not be used in blastholes with standing water in the bottom.
Waterproof blasting agents such as emulsions or gels, developed to prevent the
release of nitrates into the gmedwater, should be used in blastholes with standing
water at the bottom.

The maximum single component peak particle velocity resulting from construction
activity shouldnot exceed the safe blasting criteria established in Office of Surface
Mining recommadations, OSM Alternative Blasting Level Criteria (Modified from
Figure B 1, R1 8507 U.S. Bureau of Mines). This criteria allows a constant peak
particle velocity (ppv) of 2.0 inches per sec (ips) above 30 Hz. Below 30 Hz, the
maximum velocity decreasesatate equivalent to a constant peak ldispment of

0.01 inch to 11 HZBetween 11 Hz and 4 Hz the maximum velocity is 0.75 ips.
Below 4 Hz the maximum velocity decreases at a rate equivalent to a constant peak
displacement of 0.03 inch.
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OSM Alternative Blasting Level Citeria
Modified from Figure B-1, RI 8507 U.S Bureau of Mines

Maximum Allowable Particle Velocty (Infsec)

Hast Vikation Freguency (M)

1 Very fragile,historic buildings commonly have extra precaution. The National
Cooperative Highway Research Program (NCHRP) and the American Association of
State Highway and Transportation Officials (AASHTO) both recommend a vibration
limit of 0.12 in/sec to prevent cogetic damage to historic sites or critical locations.
MnDOTGs vibration criteridor historic buildingsaredefined as:

Maximum PPV (in/sec) _
Structure and Condition Transient Continuous/Frequent

| Sources | Intermittent Sources |
Extremely fragile historic buildings, ruins, ancient 0.12 0.08
monuments | |
Fragile Buildings _ 02 | 0.1

1 TheNCHRP studyCurrent Practices to Address Construction Vibration and
Potential Effect to Historic Buildings Adjacent to Trandjation Projectg2012),
al so suggests taking a fAcautious approach
buildings and allow for flexibiltyonacade-c ase basi s. 0

(5) Blasting plans, logs and monitorinig a tool to record details associated vaithlasting
event. Logs can be used to help mitigate issues associated with a blast.

1 Require blasting plans to be prepared as a condition ¢d¢bhepermit.

1 Blasting plans should specify handling and loading practiffestsyth, 1995)

o Spillage around # blasthole should be placed in the borehole or cleaned up
and placed in secured containers forfé disposal.

0 Loaded explosives should be detonated as soon as possible and should not be
left in the blastholes overnight, unless weather or other sadeterns
reasonably dictate that detonation should be postponed.

0 Loading equipment should be cleaned in an area where wastewater can be
properly contained and handled in a manner that prevents release of
contaminant to the environment.
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o0 Manuf act wsheets far all explagiva products
o Procedures to inform and protect the public and adjacent property (e.g. signs,
horns, letters, personal visits, etc.)
o Require aliyrock control plan
0 Postblast observation and safety procedure
Require nodifications of theblasting plarto be reviewednd approveby the LGU
to address safety and public concerns.
Hire a third party reviewer to analyze the competency of plans and blasting proposals.
Cost of review can be chadjo the company.
Require companies to prepdrlasting logs to record each blasting event that is
maintained for a period not less than 5 years after a blasting event.
Copies othlasting log shall be given to the LGWithin 5 working daysipon
request
Information to record in a blasting log indies:
o Name, signature, and license number of the blaster in charge of the blast

o0 Specific blast location, including address, bench and station number if applicable

o Type of blasting operation

o Date and time of the blast

0 Meteorological conditions, including tgrarature inversions, wind speed, and
directions as can be determined from the United States Weather Bureau, and
groundbased observations

o Diagram of the blast layout and the delay pattern

o0 Number of holes

0 Hole depth and diameter

0 Spacingof holes

o Burden

0 Maximum holes per delay

o0 Maximum pounds of explosives per delay

o Number, type and length of stemming used between decks

o Total pounds and type of explosives per each delay

o Distance to nearest inhabited building not owned byapipdicant

o Type of initiation used

o Seismographic and airblast records, which shall include all of the following:

A Type of instrument and last laboratory calibration date.

A Maps of the exact location of monitoring instrument(s)

A Records of the date, time, and distance from the blast.

A Trigger kvels for ground and air vibrations

A The vibration and airblast levels recorded.
o Particle velocity should be recorded in three mutually perpendicular directions.
In the event that seismograph monitoring exceeds standards identified in either the
Blast Plaror local permit the company will notify th€ GU(s) within 5 working
days
Water Resource Management Plan should address potential nitrate contamination due
to blasting.
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Additional Resources

MnDOT, 2013 Geotechnical Engineering Manual
http://www.dot.state.mn.us/materials/geotmanual.html

National Cooperative Highway Research Program (NCHRP), ZDir2ent practices to address
construction vibration and potential effects to historic buildings adjacent to transportation
projects http://onlinepubs.trb.org/onlinepubs/nchrp/docs/INCHRR2&2) FR.pdf
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Town of Dunn, Ordinance #141

D.6. INSPECTIONS

a. Description of Silica Sand Project Concerns

Inspections of a silica mine, processing facility, or $taad facility helps enforce and monitor
compliance otonditions specified within Ecal permit.

The DNR is directed by the 2013 Minnesota Legislature to develop rules pertaining to the
reclamation of silica sand mines. Current drafts of the propogesigontain language related to
right of inspections. While the language is subject to change, LGUs should be aware that the
rules could impact right of inspections for all silica sand mines.

b. Narrative Description and Background Information

As mentoned in other Operations sections, the Mining Safety and Health Administration

(MSHA) is charged with inspecting a mine site with the protection of the worker in mind. It is

the purview of the LGU to inspect and enforce the requirements of thejpennri. The

inspection could be done U staff or contracted to a third party. The cost of the inspection

can be incorporated into an escrow account that can be accessed by the LGU to cover the cost of
administeringhe permit.

To enter and inspect an a@imine site, thenspector on behalf of the LGU must hold and show
a current certificate of safety training by MSHA. Additional trainingybe required to enter
underground mines.

c. List of Silica Sand Project Potential Impacts

1 LGUs may lack the reswmces needed to determine if a silica sand facility is operating
within the conditions outlined in a local permit.

LGUs may lack the staff that has the expertise to condusiternspections.

Authority to inspect may be omitted in local permits which patentially limitan

LGUs ability to determine if a silica sand facility is operating within the conditions
outlined in a local permit.

1 Corrective action implementation may be omitted from a local permit.

= =

d. Recommendations, Standards, Criteria, Considations
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Detailed inspection protocols listed belave derivedfronCa |l i f or ni adés Sur face
Guidelines. Guidelireweredeveloped by the California State Mining and Geology Board with
cooperation from the California Department of Conservatisn Of f i ce of TWene Rec
guidelinesintendto recognize that those who conduct surface mining field inspections will have
specific professional expertise, but may not be fully knowledgeable in all facets of surface mine
inspections ostate andederal environmental standardehe recommendations, criteria,

standards, and considerations listed below ar@maltcableto underground mines. It is

recommended that an inspection protocol for an underground mine be developed for a specific
project and conducted by a licensetining engineer.

1 As a condition of approval for a local permit for a silica sand project (mine,
processing, and/ or transload facility), the LGU shall reserve the right to go on and
inspect the subject properit the discretio of the LGU.

It is recommendedGUs make, at a minimum, annual inspections

Per Minnesota Statute 471.59 (Joint Exerc

governmental units, by agreememitered into through action of their governing

bodies, may jointly or coopatively exercise any power common to the contracting

parties or any similar powers, including those which are the same except for the

territorial limits within which they may be exercised. The agreement may provide for
the exercise of such powers by onemare of the participating governmental units on
behalf of the other participating unis.

1 LGUsshouldconsider implementing corrective action plans and/or requirements
within local permits to ensure silica sand facilities correct the noncompliance
identified by the LGU as a result of an inspection. The corrective actions are intended
to bring a silica sand facility back into compliance with local permit requirements.

1 If an LGUdoes not have the staff or expertise&eonduct mine site inspectigrsring
of third party consultants at the expense of the applisaecommended

E

PRE-INSPECTION: Prior to conducting the inspection, timspector should contact the mine
operator, owner, or agent and schedule a time for the inspection. Also, contact ataterite

regulators for joint inspection if site requires. It is important that a representative who is

knowl edgeabl e about the mineds operations be

1 Preinspection workup should take note of any previously documented defigsmar
violations and determine the operationds ¢
or timetables to correct the deficiencies or violations.

1 Thoroughly review theeclamatiorplan. Pay special attention to maps, figures, eross
sections, andchematics. Review any conditions of approval that may have been imposed
during the permitting process that relate to reclamation/operation activitiekcthe
permitmayspecify requirements to which the mine must adhere during its operations.

1 Thoroughy review the current financial assurance and amount. Determine if the financial
assurance is still in effect, completed correctly on the approved forfmsdoiexpire. If
eitherthe financial assuran@mountor the financial assurance instruménha current
(i.e. out of date or does not address all reclamation plan j$®sesot been updated, is
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incorrect), note the areas of inadequacy and include them as possible deficiencies in final
inspection report.

1 Obtain a recent base map or aerial photodrta of t he mine/ facility s
facilities for ease in mapping the conditions obedrduring the actual inspection.

1 Thoroughly review location of any known springs, sink holes, seeps within 1 mile of site
location. Examples of potentiabgrces of information include DNR Karst Features
database, Minnesota Geologic Survey County Atlas Maps, and high resolution elevation
data (i.e. LIDAR).

MINE/FACILITY INSPECTION: During the conduct of the site inspection, it is

recommended thattheoperat , mi ne manager, or operatoros r e
the mine site and activities accompanyitigpector. As the inspection proceeds,itispector

should ask questions about any activities thatrtbpector believes may not be incomptian

with the | ocal permit, or that appear to be n

1 Prior to commencing the mine/facility inspection, thepectorshould meet with the
operator/representative at the site.

0 Introduce members of the inspection party.

o Explain the purpose and scope of the inspection

0 Review safety requirements with the operator or safety officthat
mine/facility.

0 Ask the operator for information on the mine/facility current activities (i.e. is the
site idle, currently mining, is blasty to take place, are trus&perating, is sand
being processed, etc.) Ask about any safety concerns about whiokpketor
needto be aware.

1 During the inspection, the following items should be observed and described.

o0 Any inconsistencies with the remements of theeclamation plamand other plans
referenced within the Conditional Use Permit.

o Photographs and physical measurements of the site and its features should be
obtained to document findings and the condition and appearance of the mine site,
egecially any conditions that preclude reclamation of the site in accordance with
the approved reclamation requirements.

o Describe location, including UTM or latitude and longitude from GPS.

o Describe mine inspection activity, who was present, areas obserdadhy, and
any areas that were not allowed to be observed if applicable (i.e. an area prepared
for blasting).

o Describe and inspect restrictions to public access to theesitgdte, fences,
warning sigs) as specified by the local permit.

0 Observe andescribe the current mining operation/facility and mineral product(s).
Identify any unique or relevasand extractionprocessing, or stage
characteristicghat arenot described in theeclamatiorplan and other plans
referenced with the local permit.

o0 Observe and visually describe stability of any cut or fill slopes within a mine.
Note the current slope configuration and conditions (e.g. are slopes clean or
vegetated, do they have erosion rills or gullies, are slumps or slides apparent,
etc.); do the slpes appear to be at the correct angles and heights as prescribed in
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thereclamatiorplan orlocal permit are the slopes supposed to be benched at
specific intervals; what is the condition of the iAb@nch slope stabiliy Based

on the observed condi of the slope, should a licensed geologist or engineer be
consulted to assess the long term stability of the slope; that is, might the present
condition of the slope indicate that its approved final design as called for in the
reclamatiorplan may not bachievable?

Observe and describe the condition, configuration, and characteristics of any mine
waste piles and/or tailings piles.

Observe berms of ponds; take note of any seeps from berms. Measure or note the
freeboard of ponds and. Look for regrading\aiis.

Observe and describe the activities for soil salvaging and stockpiling for future
reclamation operations. Determine if the stockpiled soil is protected from erosive
actions.

Observe and describe any reclamation activities that are concurremtivwitig.

Are these actions described as part of the phased reclamation activities in the
reclamatiorplan or conditions of the local permit? Inquire as to the extent of any
reclamation actions that are proposed for the coming year. Do any of the areas
desgnated in the reclamation plan require unique protection or special attentions,
such as to prevent adverse impactstédelisted endangered or threatened

species?

Determine if any backfilling of an excavation or creation of a fill slope has
occurred. Degrmine if the filling activities require engineering designs or
specifications or permits as described in the approeedmatiorplan.

Observe and describe any active revegetation pilot programesif e

revegetation programs are in accordance vighrequirements of theclamation

plan, and if monitoring is occurring. Request copies of any monitoring data.
Observe and describe any natural occurring reveget&@ioserve the presence of
invasive species that is inconsistent with the approeeldmaion plan

Observe and describe any sedimentation basins that will be left in place that are
out of compliance with theeclamatiorplan.

Determine if previously cited deficiencies or violations have been corrected,
partially corrected, or not addressedtbe operator. It is recommended that the
operator be informedofthe s pect or 6s determination reg
previously cited deficiencies or violation during the inspection.

Determine if the observed operation and the physical condition afitiesite

are in accordance with the requirements coethim the approved local permit. If
new deficiencies or violatiorexeobserved, these should be documented and
called to the attention of the operator during the inspection routine.

Determine if tke financial assurance equates to the actual physical site conditions.
Consider if the current financial assurance amount is adequate to the complete
reclamation of the entire site if mining activities ceased operation at any time
within the coming year. Dermine if the financial assurance amount would
adequately cover the remediation of any deficiencies or violations noted during
the current inspection.
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0 Are there any other observed and documented conditions that are related to
another regulatory agency,ctuas some form of contamination or pollution? If
S0, report to appropriate State agency.
o Sketch the mineds current devel opment a
map or form with annotations of findings.
o When the orsight inspection is completed, obge the surrounding area of the
mine for any indication of an offite violation.
1 Following the completion of the inspection tour, thepector should review the results
and findings of the inspection wiandlanyt he op
lead agency personnel in attendance.

Paleozoic Plateaor where bedrock is within 50 feet of surface in the Minnesota River Valley:
1 Ask mine/facility operator or representative of any sudden drainage of stormwater
retention or settling ponds/basin
1 Look for channeling of water and development of new sinkholes or collapse features.

POST-INSPECTION: This section spec#isthe steps necessary to secure the inspection
information and prepare an inspection report for distribution.

1 Process and evaludield inspection information.

1 If possible, map mine information using GIS base map and plot location of photos. If GIS
is not available, prepare a map from available database sources and other document file
information.

1 Download or process pictures anéare annotated photos (date, location, photo
reference, and description of view).

1 Review field data and nhadeCGompileaninspection report consisting of a Summary of
Observations, Conclusions, and Recommendations. The report should include any
conversatins with the mine/facility operator or other local/state agency personnel on site
during the inspection activities. Include a list of conclusions regarding the conformance
of the mine operations with its local permggclamatiorplan and other referencéaps
within the permit, and adequacy of financial assurance.

1 Recommendations for proposed actions to correct observed deficiencies or violations
should be made in the Summary. The recommendations may relate to proposed actions to
be taken by the operatan, to further inspection activities by specialists. The
recommendations may include the use of a licensed geologist or engineer to more
thoroughly evaluate suspected problems dealing with slope stability issues or other
geological or engineering issuesg tirse of botanists to investigate revegetation issues,
and the use of any other specialists where the scope of concern may be outside the
inspectords particular expertise.
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E. CONSIDERATIONS FOR SETBACKS AND BUFFERS

BACKGROUND AND | NTRODUCTION

Sebacksare among the oldest types of zoning standards. Dating from the ¢adgrQry,
they were originally used to provide space, light anteiween buildings in congted cities.
The application of setbacks became broader over time, and canctuttei separating differing
land uses.

Buffers appeared in the mRD" century with an original purpose of beautifying and screening
land uses. Similar to setbacks, the application of buffers has broadened over time.

The ter ms fset toahebuposenotithdddoumehthagerthe iollowing
meanings:

1 Setback a required minimum distance between a proptaedl useand adjacent or
nearby lanelse or natural feature, with the purpose of reducing the impacts resulting
from the proposed langkse. (i L d usaisdefinedas ahuman use of land asopposé to
anaturalfeatureof thelands@pe)

1 Buffer: a strip of land containing vegetation, fencing, berming or other construation
the purpose of reducing impacts of a proposed land use dmeat or nearby land uses
or natural features.

Setbacks and buffers are commonly used tools at the local level that can be effective in reducing
adverse effects of proposed projects. Howewthatks and buffers by themsehage by no

means the onlway to protect surrounding land ugesm potential impacts of silica sand

mining, processing, and transportatidtGUs are encouraged to referother sections of this
document for further guidance on assessing, minimizing, and mitigating adversesimpact
associated withiica sand projects.

In addition,thorough and robust land use plannifadjowed byimplementation of the planning
through zoning districtgypically is the best way to avoatverse effectby avoiding
incompatibility of land useslt is important to considdrowa n L @&guirementd including
setbacks and buffadsaredesigned to implement the planning.

This introduction into thisectionof the documenprovides a discussion on the definition of
setbacks and buffers ased inthis document, howheymay be used to reduce impacts to
surrounding land uses, and general considerations in the application of setbacks and/or buffers.
The ction is further divided into eleven subsectioliss important to note that the subsection
topicsvary in treatment regardirggtbacks and buffers. For example, the subsection on
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Residential Land Usediscusses general considerations and provides setback ranggsnfou
current local regulationisut does not provide recommended setback dimensiosyecific
buffer designs. This is because=n thougiplanning and official controlss(ch azoning and
subdivisionordinancepare enabled by state latheyare almost entirely under local
jurisdiction. Individual mmmunities assess and value laesources different|yvhich doesot
go wel | sizefitha |ladppioach e

For other subsection topics such as calcareous fens, there may be state regulations or standards
and criteria that already provide regulation oversighr tRose topicghe discussiomay be

focused on existing regulations or processes and how lc@higork with state agencies in
applyingthemin their local processes.

Setbacks: How They Work

Setbacks reduce impacts of proposed land uses on surrounding land usatsii@hdeatures

because the concentration of light, noise, dust, odor and other potential effects originating from a
set point tend to diminish with distance (see Figures la andrhigis primarily explaired by
theinverezquarelaw in physics which states that the magnituc or intensity of a physcal

property (such aslight or sound) variesin inverse proporton tothe squae of the distan@ from

thesource.

A
Figures 1a and 1b. Depictions of operation with dififeg distances of separations from nearby land use.
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However, the application of this principle to proposed land uses becomes much more
complicatecbecause it is affected lmpharacteristics of the proposed project, the site, and the
surroundingnatural ad built environment. Some examples are discussed below.

1 The intensity of the potential impact at its source, such as brightness, loudness or
concentration of emitted particles or gasseh affect how distance reduces the effects on
other propertiesA louder noise source will sound louder at a given distance than a softer
noise source at the same distafsae Figure 2a and 2bJhis concept applies to noise, light,
emission concentrations, etdny mitigation employed at the source to reducpacs
(enclosures, air scolbers) or operations constraiiftsstricted to daylight houysieeds to be
taken into consideration as well.

Figures 2a and 2b. Depiction of how sound, light, and other source impacts varies intensity with distance.

1 Atmospleric conditions, such as wind, rainfall or humidity can affect the intensity of impacts
at various distances. For example, wind can greatly affect the dispersion of gasses or
particles(see Figures 3a and 3b). Sound can also be affected by atmosphéitiocs.
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Figures3a and 3b.This depictionshowsthe potential impactcaused by wind from a proposed land use.

Terrain and structures such as hills, buildings or berms in between a source and a receptor
can soften oblock light and sound; and can impede air or water movement (see Figures 4a
and 4b). Conversely, terrain and structures can reflect and focus light and sound; and
channel air movement or water flow.
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Figuresda and 4b. Figures depiction how amerveninglands@pe feature or structure canlessen impads by
adingasabarrier.

1 Water features and movement on the site or nearby can influence the concentration and flow
of water contaminants (see Figure 5).

L

Figure 5. Figure depiction water feates and water movement from proposed land use and nearby
properties.

1 Ground vibration varies depending on soils and underlying bedrock.

Setbacks: Considerations in Application

Because of the variation caused by the factors described abovexjticéon of impacts afforded
by setbacks can be more accurately determined when the characteristicsettirigethe
specific site, and therojectitself are taken into consideratiomhese typically are analyzed
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through local planninggnvironmentateview, and/or local development review as part of the
local zoning approval/permitting process.

This makest extremely difficult toestablish setbackbat are appropriate for all local situations.

A specific ®tbackdistancemaybe adequate for som#uations, inadequate for other situations
andexcessivdor still other situations. To get an idea what a setback might have to be in order
to be protective in most instances, local governments may wish to review previous sections of
this document and osult with experts for a professional opinion on what are estimated
maximum extents of potential impacts (for example, the maximum extent of a shock wave from
blasting) as it pertains specifically to their area of jurisdiction. Additionally, when setiacks
established in land use regulations, it may be prudent to clarify in the regulations that the setback
(or buffer) may be adjusted (increased, decreased, or otherwise modified) through the
discretionary approval of local permitting when consideringi#tails of the proposed project,

site characteristics and planned mitigation.

Local governments also have the responsibility (and challenge) to determine the appropriate
balance between the rights of the landowner and the public good (health, safeiy ared
environmental quality). It is also prudent for local governments to consider legal aspects of
zoning (constitutional issues, provisions of statute, implications of court decisions) when
establishing landise standards.

Regarding landowner rights,is useful for local governments to consider the effect of setbacks
on the amount of area proposed for development, recognizing that incredaigglgetbacks

from property lines progressively limits the area remaining for development. Figuresughthr
6d and Figure 7 depict the effect of setbacks on land use.
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Figures 6a, 6b, 6¢ and 6d. lllustration of effects of increasing setbacks from property lines on development area of quarter
section of land (a 16@cre parcel).
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http://www.dnr.state.mn.us/waters/surfacewater_section/hydrographics/ohw.html
http://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html


















http://www.dnr.state.mn.us/ecs/222Lc/index.html






























http://www.dnr.state.mn.us/fishing/trout_streams/index.html
http://files.dnr.state.mn.us/lands_minerals/silicasand/silicasand-troutstream-setback-factsheet.pdf
http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/water-quality-standards.html
http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/water-quality-standards.html









http://files.dnr.state.mn.us/natural_resources/invasives/terrestrialplants/equipment_cleaning_to_minimize.pdf
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http://files.dnr.state.mn.us/natural_resources/water/wetlands/calcareous_fen_fact_sheet_dec_2011.pdf
http://files.dnr.state.mn.us/natural_resources/npc/open_rich_peatland/opp93.pdf
http://files.dnr.state.mn.us/publications/waters/calcareous_fen_list_nov_2009.pdf
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https://www.revisor.mn.gov/rules/?id=4725
http://www.health.state.mn.us/divs/eh/wells/sealing
http://www.health.state.mn.us/divs/eh/water/swp/maps/index.htm
http://www.health.state.mn.us/divs/eh/water/swp/stormwater.pdf
http://www.health.state.mn.us/divs/eh/water/swp/mining.pdf
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http://www.dnr.state.mn.us/nr/index.html
http://deli.dnr.state.mn.us/
http://files.dnr.state.mn.us/eco/nongame/wildlife-friendly-erosion-control.pdf
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http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/
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http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/index.html
https://www.surveymonkey.com/sr.aspx?sm=qkaIu71vdR_2fqmXMaOYsLnAJKgFH4Fy7NOSxsQqAaP74_3d
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http://www.mnhs.org/shpo/
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http://www.achp.gov/
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